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SUMMARY

4...

Research was conducted involving Data Base Management System (DBMS) '

characteristics for Indications and Warning (I&W). Actions and

requirements of military intelligence analysts were reviewed, and a set of

six scenarios were prepared to serve as a basis for computer simulation

studies.

The Database Highorder Interactive Language (DHIL) was developed for . - -

precise representation of the scenarios. A preliminary review of DBMSs -. ..*

identified three systems for fu.-ther testing: ADABAS-M, ORACLE, and SEED.

Benchmark tests of the systems were performed, using DEC PDP-11/70

equipment under the IAS operating system and employing Remote Terminal

Emulation Techniques. Difficulties with all three systems were

encountered, and none may be entirely suitable for the application.

Keywords:*

0 Data Base Management Systems

o Military Intelligence Analysis

o Indications and Warnings

o Computer Simulation

o Remote Terminal Emulation
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1.0 INTRODUCTION AND SUMMARY

".1.1"-.1I.1 Purpose of the Final Technca Re "r

This Final Technical Report for the Indications and Warning Data Base

Management System Analysis (Contract No. F30602-80-C-0286) is written to

provide:

a. A summary of tasks undertaken and completed during the course of
the project.

b. Results of experiments and tests performed.

c. Recommendations resulting from experiments, tests, and other

evaluation procedures.

The objective of the project was to conduct research involving Data Base

Management System (DBMS) characteristics for Indications and Warning

(I&W). The I&W analysts within the USAF currently do not have a

comprehensive data base of relevant information. Data are stored randomly L:Al

in various forms and formats. No DBMS aids are employed to assist in

storage, retrieval, and analysis. The thrust of this project has been a

first effort to develop I&W DBMS characteristics.

The analysis was performed by Measurement Concept Corporation (Mc2 ), with

the assistance of Betac Corporation under subcontract. Five major tasks

were performed:

o A review of various types of intelligence analysis at SAC,

ADCOM, and DIA to develop the characteristics of the functions

and present operations. In addition, an I&W data base to support

the analyst was designed and a simulation of the data base

was developed.

V ° ' '
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o A study of available state-of-the-art DBMS technology which

could be recommended as a testbed DBMS. Three DBMS packages were

selected for benchmark testing.

o Development of testbed software.

0 Benchmark testing of the selected DBMSs against such evaluation

factors as data base creation, update, storage and retrieval.

0 A recommendation of a DBMS with associated hardware to solve the

I&W problem.

1.2 Summary of Results

Three Data Base Management Systems (DBMSs) were selected for extensive

testing:

o ADABAS-M, an indexed system

o ORACLE, a relational system

o SEED, a network system using CODASYL conventions

Of the three DBMSs tested during this project, ADABAS-M is the undisputed,

in fact, unchallenged winner by measures of efficiency. It loaded faster,

retrieved faster (with the exception of a single test), and it updated

faster. Furthermore, the areas recommended for improvement appear to be

areas in which improvements could be accomplished with relative ease.

Although ORACLE did not compare favorably to ADABAS-M in performance

measures, it is by nature at somewhat of a disadvantage. ORACLE provides

more functional power in its non-procedural language and it supports a

more general and basic data model than does ADABAS-M. In computer

systems, enhanced functional power is almost always achieved at the

expense of additional resource utilization.

1-2
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SEED could not be tested as thoroughly as desired. To do so, would have

consumed a disproportionate amount of project labor resources. The effort

required to develop a responsive data base under the CODASYL model of data

supported by SEED is truly enormous. The model is potentially conducive.

to efficient processing in restricted, stable, well defined enterprises.

In such cases it would be worth the large design effort. Results during

this project showed that; without custom designed input, SEED is

prohibitively slow in the initial data base load. A data base design O

" created with one type of query in mind will not likely support other t .-

of queries. The flexibility and expandability of CODASYL data bas( ts

severely limited.

Whatever their relative merits may be, examination of the results of thwse

tests shows that none of the three DBMSs have performance characteristics

" required to support I&W systems of the near future. Even the most

efficient of the three, ADABAS-M, cannot be expected to support more than

approximately 25 typical I&W analyst requests per minute. The addition of

data intensive inference and decision aid applications, supporting

numerous analysts, will require greater data throughput than can be

supplied by any of the three DBMSs in question.

ADABAS-M would support typical I&W centers of today. ORACLE, because of

its much greater logical power and ease of use, might be preferred for

smaller I&W centers (up to 5 analysts), but it cannot adequately support

the larger ones.

The I&W centers of the near future will support more analysts, will

support more comprehensive data bases, and will include sophisticated,

data intensive, inference logic applications and decision aids. To

achieve these goals, conventional computer systems will not suffice. What

will be needed is special purpose machinery devoted to the data base task

and serving the host as a peripheral. This machinery must employ parallel _

processing (eventually large scale), and some form of multiple channel

data streaming (to avoid mechanical penalties) or multi-billion byte

non-mechanical memories, preferably also with multiple channel access.

1-3

%.JL



- -.. *- - - . .c sZ W .. u r.l~ ~ . w r ~ - rr~~ . ° - S

Such a device is curruntly called a "data base machine". Other devices

which achieve some, but not all, of the characteristics of a data base

machine are so termed. Some are currently commercially available, and

some are in development. The IDM-500 is a good example of currently

available data base machine technology. In full configuration, it is

advertised as increasing data access speeds by a factor of 5 to 10. It

should be benchmarked against the same scenarios performed during this

project to assess its capability to support I&W analysis requirements for

the near term ( 5 years). The IDM may be viewed as a relatively easily

implemented, cost effective stop-gap measure to hold the line until true

"multiple instruction, multiple data (MIMD)" machines are realized. An

RADC sponsored MIMD machine, the Gaertner G-471, should be benchmarked

against the scenarios used in this project to determine its capability to

provide data base support in the mid-to-long term (5-10 years).

Several caveats are noted in the body of this report, of which the

following are most signficant:

0 In accordance with the terms of the contract, a DEC PDP-11/70

minicomputer under the IAS operating system, with two RP06 disk drives,

was used for all experimentation. A more powerful central processor, a

different operating system, and additional storage capacity would greatly

improve performance characteristics for all systems tested.

o Problems with the implementation of ADABAS-M have led the vendor

to withdraw the system from further sale. When and if this product is

substantially modified and returned to the matr:.et, it should be

reconsidered for possible recommendation.

o Errors and limitations in the SEED implementation may reflect

the need to modify this system for operation under IAS. Performance under

another operating system could be considerably more reliable.

1-4
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0 The version of ORACLE used for testing was 2.3. During the

course of the project, a new version, ORACLE 3.0, was introduced but not

tested. If the vendor's claims for improved performance are borne out in 0

practice, the recommendation of ORACLE as the basis for an I&W analysis

system would be strengthened.--'

o In accordance with the emphasis in the SOW on the relational

data model, some bias toward this model existed throughout the design of

the data base. If this emphasis were not justified, there may have been an

unfair bias against SEED, which used a distinctively different data model.

o In particular, for applications in which the structure of the

data base does not change frequently, and where the emphasis is placed on

* simple, routine queries, the greater efficiency of SEED could make it the

system of choice.

Development of a testbed system for evaluation of selected DBMSs has

provided RADC with an extensive hardware/software configuration for

further testing and evaluation of tools and materials for the support of L

intelligence analysis. Among the products developed and delivered to RADC

are the following:

o Scenarios representing detailed activities of intelligence

analysts in their use of a projected DBMS.

0 o Comprehensive specifications of an I&W data base to support the

scenarios.

o A simulated I&W data base for use in tests and cvaluation.

o Detailed specifications for the Database Highorder Interactive @

Language (DHIL) for representing I&W scenarios.

0 Support programs to assist in translating from DHIL into

applications programs for the DBMSs.

1-5
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o Control programs for scheduling ;4nd monitoring performance of

* the scenarios.

o A complete Libyan Crisis scenario for research into analyst

performance.

o Software to generate maps and other displays for use in

demonstrations of system operation.

1.3 Project References

o Statement of Work for I&W Data Base Management Systems Analysis,

PR No. I-0-4467, Rome Air Development Center, Griffiss Air Force

Base, New York, 14 Jan. 1980; Amendment No. 1, 14 Aug. 1980.

o I&W Data Base Management System Analysis: Technical Proposal,

7 April 1980.

o Working Paper: I&W Products, March 1981.

0 I&W Data Base: DHIL [Database Highorder Interactive Language],

Script Syntax and Definition, 8 April 1981.

o Functional Analysis in Support of I&W Data Base Management

System Analysis, 15 May 1981.

o DBMS Selection Study, June 1981.

o Conceptual I&W Data Base Specification, 15 June 1981.

o Initial DBMS Evaluation, 29 June 1981.

b. -. x-,.
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o Conceptual I&W Data Base Specification (modification of the 15

June report), 15 July 1981.

o Data Base Specification, July 1981, CDRL A002. .

o General Purpose Monitor: Functional Description, Contract no.

F30602-80-C-0277, July 1981.

o I&W Data Base Management System Analysis: Test Data Base

Specification Plan, 4 August 1981.
I.. -

o Experimental Application of Data Base Specification Procedures

to the I&W Data Base, 21 August 1981.

o Application of Data Base Specification Procedures of the I&W

Data Base Data Generation, 30 Sept. 1981.

o I&W Data Base Management Systems Analysis Project: Measurement

Concept Corporation Configuration Management Plan, November

1981.

o I&W Data Base Management Systems Analysis Project: Benchmark

Test Plan, January 1982.

o I&W DBMS Analysis Project: Interim Technical Report, March 1982,

CDRL A003.

o DHIL Language/Syntax Diagrams, March 1982.

o Libyan Event Scenario & Data Base, 29 March 1982.

o Indications and Warnings Data Base Systems Analysis: Benchmark

• .Test Specification, 31 March 1982.
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o lW DBMS Analysis: Artificial Intelligence Experiments,
May 1 982. " ,

o I&W DBMS Analysis: Live Test Demonstration, 10 May 1982.

0o Iw DBMS Analysis: Benchmark Test Results, December 1982.
.-

i.4# Terms and Abbreviations

The following are terms, definitions, and acronyms used in this document

and subject to interpretation by the user.

AI - Artificial Intelligence

AOV - Analysis of Variance

BMD - Benchmark Driver

DBA - Data Base Administrator

DBG - Data Base Generator

DBMS - Data Base Management System

EMT - Emulated Trap

EWAMS- Early Warning and Monitoring System

GPM - General Purpose Monitor

HLI - Host Language Interface

I&W - Indications and Warnings

LTD - Live Test and Demonstration

RTE - Remote Terminal Emulation

SPM - Special Purpose Monitor

SUT - System Under Test

TIB - Task Information Block

WEIS - World Events/Interaction Series

1-8
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2.0 DATA BASE MANAGEMENT SYSTEM SELECTION

This section provides a brief summary of the procedures used in selecting L-"

three Data Base Management Systems (DBMSs) for benchmark testing.

Information is drawn from the project report "DBMS Selection Study," June

1981.

Two tasks supported this selection study:

o A functional analysis identifying I&W users and information

products, which formed the basis for the scenarios presented in Section

3.0 of this report. Each of the scenarios was documented in flowchart form
.%- .1

and was also described in the DHIL.

o A general survey of DBMSs suitable for implementation on DEC

PDP-11/70 hardware under the IAS operating system. Eight candidate systems

were identified, and vendor-supplied documentation, such as system

descriptions and reference manuals, reports of previous performance and
benchmark tests, and technical literature were reviewed. Nearly 180 DBMS _

features were considered in the survey.

Eight candidate systems were chosen. Their types and vendors are listed in

Table 2-1.

The selection procedure involved three major steps: I
o Define desired DBMS functions and their relative importance to P.A

I&W data base management needs.

o Rate each DBMS against the desired functions on a 0-10 scale,

with 10 scoring highest.

o Total the scores based on the relative importance of the

function.

2-1
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Vendor

ADABAS-M Software AG Indexed

ORACLE Relational Software Relational

SARP-V Bunker Ramo Indexed

MADMAN General Electric Network/CODASYL

DBMS-11 DEC Network/CODASYL

TOTAL Cincom Systems Network

SEED International Data Network/CODASYL

Base Systems

RELOSTOR GTE Relational

2-1
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On the basis of this formal selection process, the following DBMSs were

designated for testing and evaluation:

o ADABAS-M, an indexed DBMS, developed for DEC minicomputer

applications. It should be noted that ADABAS-M is a completely - -

new product, not an adaptation of the older ADABAS system for

IBM equipment. 0

o ORACLE, a relatively new relational DBMS.

0 SEED, a network-type DBMS based on CODASYL conventions.

In addition to these three systems, three others were identified as

candidates for further study:

o SARP-V

o RELOSTOR

o A data base machine

SARP-V is currently widely used as an intelligence DBMS, and might be used :-.-*.

as a baseline system. RELOSTOR might have been of interest as an
Salternative to ORACLE when a relational system is under consideration.

However, REL'STOR has since been removed from the market. A data base

machine might be considered as the cost of hardware continues to decline,

making a specialized machine cost-competitive with a software DBMS runnin6 4

on a general-purpose processor.

The three systems selected for comparative evaluation, then, were

ADABAS-M, ORACLE, and SEED, representing indexed, relational, and network

approaches, respectively.
% .

%'p%
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3.0 SCENARIO DEVELOPMENT

This section briefly describes the Database Highorder Interactive Language

(DHIL), developed by Betac Corporation and revised by Mc2 , for the ..

precise, detailed representation of I&W analyst scenarios. It also

describes the methods by which the scenarios were developed. A detailed

description of the DHIL is provided in Appendix A of this report. English

language versions of the scenarios are contained in Appendix B. A full

presentation of the scenarios, written in DHIL, is contained in Appendix

C.

The DHIL is a specialized language for scenario representation. It

incorporates calls to the DBMS, control structures, and provisions for

"think times," or designated pauses in scenario execution. Use of the DHIL

permits a precise, unambiguous specification of scenario elements,

including control elements (such as loops or repeated actions, conditional

actions, and randomly determined actions). The DHIL specifications can

then be translated into the specific formats required by the DBMSs under

test. In general, these were FORTRAN programs calling on specialized

subroutines supplied by the vendors. Use of the DHIL for specification of

the scenarios helped to ensure that all DBMSs would be tested against the

same benchmark.

A "scenario" contains a list of commands that the simulated user sends to

the system under test. The scenarios provide for "think times," which

represent periods during which the user is not interacting with the

system. The DHIL specifications also make it possible to define control

structures, such as repeated actions or a return to a previous action. e

To simulate the use of the system by several analysts, replications of

some of the scenarios were used. The use of multiple copies of the same

scenario would have created an unrealistic simulation if all of the lt

scenarios were accessing the same records at the same time. To prevent

this situation, and to add to the realism of the simulation of multiple

E3-I.. . . . . . . . . . 1** -.. .. * * * . 'v ."
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terminals, the system random number generator is used to provide a

sequence of pseudo-random numbers as the basis for the selection of
records to be accessed. The sequence of pseudo-random numbers is a

function of the "seed," or starting value for the random number generator.

Through the use of identical seeds, identical simulations could be

generated for each of the DBMSs under test.

The scenarios provide an operational definition of the user's

requirements. If a DBMS can execute a scenario, then it meets the minimum

requirements of the users. The better it does on the scenario (in terms of

time, resource requirements, costs, and other evaluation factors), the

better it is for the intended application.

Scenarios were created by Betac Corporation, based on interviews with and

observation of IW analysts at ADCOM, MAC, SAC, and the NMIC. Analyst

actions contained in the scenarios are felt to be typical of I&W analysts

*. in normal and crisis operations. An additional scenario provides repeated

updates of the data base, to test DBMS update capabilities.

The following six scenarios were developed:

o Watch
.

o I&W Analysis

o Collection Coordination

0 Area Analysis

o Military System Analysis

o MAC Route Assessment

3-2

,- -.- ~.. . . -. -. ... -.- - * -. .. ... - •. .A..- .--.



* Ki

Three additional scenarios were designed by Betac but not fully developed:

o Space Event Assessment

o Missile Threat Assessment

o ELINT Analysis 0

Scenarios were varied in the following ways:

o Pseudo-random numbers were used to simulate variations in

, performance of the analyst tasks. Since the pseudo-random numbers are

functions of the "seed" (a number which is used to initiate a sequence of

pseudo-random numbers), the same set of actions could be performed for

each of the systems under test, simply by using the same seed for each E

"" test.

o Varied levels of alert (peace, crisis, war) may be simulated.

These affect the rate at which actions are performed, primarily by varying '':A,

the "think times."

o Varied loads were introduced, including variations in the number

of terminals and in the number of scripts to be processed at each

terminal. " -

Following receipt of the scenarios from Betac, Mc2 personnel reviewed and

revised them to remove inconsistencies and to eliminate incompatibilities .Am

with the data base designs. Mc2  also prepared an "update scenario,"

consisting of repeated updates to the data base, to test the efficiency

and reliability of this operation. The scenarios were then reviewed by

RADC/IN, which reported that they accurately represented analyst

activities.

" 3-3
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The scenarios were next translated into "scripts," which are computer

'. programs written in a language (such as FORTRAN) which is acceptable to a

specific system under test. The scripts were executed under the control of 0
the Benchmark Driver. Once an individual script began execution, it

"" functioned as a separate task, issuing calls to the DBMS at specified

intervals. "Think times," during which the emulated analyst was reading .-

messages and performing other tasks, were represented by wait times within .

the scripts.

Execution of the scripts was monitored by the General Purpose Monitor

(GPM), which is described in Section 8.0. The GPM records data concerning

resource utilization and other performance factors.

The scenarios are a major resource for testing and evaluating DBMSs. They

represent analyst activities at a level of detail which has not been

otherwise obtainable. With their accompanying data base, they will be

valuable for testing and demonstrating other DBMSs and components of an

I&W analyst facility, within the context of an Intelligence Systems " "

Laboratory.

3-. 4- .-
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4.0 TASK INFORMATION BLOCKS (TIBS)

Task Information Blocks (TIBs) are specifications of individual files to

be created to support the scenarios. The TIBs were designed by Betac, and -

were reviewed and modified by Mc2 to eliminate inconsistencies with the

scenarios.

The TIBs used for the simulations are described in Appendix D of this 0

report. Since the TIBs specify the contents of an I&W data base of

sufficient size and complexity to support the scenarios, they represent

one of the contributions of this project to future development of an I&W

data management system.

The following TIBs were specified:

AO01. Message Processing Input/Output (based on GENSER message

traffic)

BOO1. Event Records
AN

C001. Order of Battle

DO01. Weapons/Equipment Summary

D002. Personalities

EO01. Country Summary Information

E002. Installation Data

FO01. Indicator Lists

G001. Collection Requests

4-1. ... .
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HOO1. Friendly Mission Information

I001. Air Route Mission Data

1002. Air Route Segment Data .

JO01. Weather Data

A Data Base Generator (DBG) was used in conjunction with the TIBs to

generate flat (unstructured) files, which provided a simulated I&W data I
base which was not specifically tailored for any one of the DBMSs to be

tested. The TIBs specified the range and distribution of data within each

field. The DBG randomly selected values to be placed in the data base,

within the range and with the distribution specified by the TIBs. Thus,

while the data are composed simply of random values, they have the

statistical characteristics of a realistic I&W data base. This approach

permitted the construction of a data base which would provide

* statistically valid tests of the DBMSs without the high labor costs and

security considerations involved in implementing an I&W data base with

real data.

Figure 4-1 represents a blank TIB form. Numbers appearing on the form

correspond to numbers in the descriptions given below.

1. Sheet numbers refer to those required for the complete

specification of one TIB.

2. The TIB Number is the identification code.

3. The Specification Number identifies the particular specification

statement. -

4-2
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I&W DBMS ANALYSIS (D SHEET OF_0?

TASK INFORMATION BLOCK VALUE AND CONSTRAINT SPECIFICATION

TIB IQ-SPECIFICATION#.0

PURPOSE OR USE: ___________________________________________

ESTIMATED UNIQUE OCCURRENCES OF TIB:______________________________

TIB ITEM IDENT. SCENARIO-DRIVENSPECIFICATIONS UNIQUE
11F- ACCESS SIZE/ TIBS WITH VALUES FOR REMARKS
# USE STRUCT. SCENARIO VALUE THIS VALUE THIS ITEM

Figure 4-' Form Used for Specification of Task Information Block Values ~
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4t. The purpose or use is an explanation of the context within which

the TIB occurs, and the reason for its occurrence in the form . 9t
shown.

5. The number of unique occurrences of the TIB refers to the total

count of all TIB occurrences which are associated with the given

specification.

6. The TIB item number.

7. The access use:

"G" Grouping item.

"E" Entry item or key. (Occasionally, "El" and "E2" are used.

These refer to entry keys which are a combination of the items

marked, taken in the order numbered.)

8. Size and structure information.

9. The specific value to be used in this specification.

10. The number of occurrences of the TIB in which the particular

value stated will occur.

11 The total number of different and unique values which the given

TIB item can be expected to take, within the context of the

TIBs functional use. This information is given only for entry

and key items. fl
12. Remarks cover any extra information required for the

specification. Of particular importance here is the statement of

the number of occurrences of a subblock to be expected for one :-' .. ::

occurrence of a header block. .- '
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5.0 DATA BASE GENERATION

IThe procedures used for the test data base specification were developed

following recommendations contained in the Betac report, "Application of

Data Base Specification Procedures of the I&W Data Base Generation," 30

September 1981. The procedures used for determination of the values and

distribution of values in the I&W data base were as follows:

O For each item in the TIBs, estimate its expected value, range of

values, and distribution of values, based on the Betac report.

o Taking into account the scenarios to be implemented in the

Benchmark Tests, select specific values to support the

activities described in the scenarios.

Two types of files were built, using the line editor, as input to the Data

Base Generator (DBG) program:

o 6.TIB files. These contain the name of the TIB, number of

records, number of blocks, and specific values of each item.

0 *.TAB files. These contain the number of occurrences of the

miscellaneous table driven constants.

The *.TIB and *.TAB files were used as input to the DBG program to produce

flat-file representations (i.e. unstructured files) of the data base.

The exact format of the files to be used by the loader was different for

each DBMS. For ADABAS-M a conversion program, ADACNV, was written to

convert output files produced by the DBG into the required format for the

ADABAS-M loader.

5-1
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Values generated by the DBG were then checked to ensure that the generated

data actually met the TIB specifications. A number of errors were detected

and corrected through the use of small utility programs. In general, these

errors were failures to generate special values required by some of the

scenarios. (Errors were detected and corrected in files BI, Cl, D1, D2,

El, and E2.) These programs used the flat files produced by the DBG

- program as input, and corrected or modified the faulty fields before they

-. were passed to ADACON, the conversion program for reformatting the data
into the format desired for the ADABAS-- loader.

As pointed out earlier, a number of small corrector programs were cycled

against the intermediate versions of the data base before it was loaded

for ADABAS-M. It was deemed more resource-effective, in both time and

manpower, to download the data base from ADABAS-M and reformat/convert the

files into the formats required by the high-speed load facilities of

ORACLE and SEED. The advantage to this approach was twofold:

0 Each item in the data base for each DBMS has exactly the same

value. Any error in value present in the data base for ADABAS-M will also

be present for ORACLE and SEED.

o The approach was more cost effective. Due to the size and

complexity of the files in the data base, a number of long-running jobs
utilizing some very large intermediate files were necessary to build each

file. Some of these large intermediate files could not reside on the same

disk pack, necessitating numerous mounts and dismounts of disk packs

during the course of building the data base.

5-2
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p. b. 0 WUS /kWkAMS. DATI=E~A

Thi- section describo.i the Early Warning and Monitoring System (EWAMS)

data ba.e, which iv derived from the World Eventa/Interaction Series

(WEI: ) data base. The WEIS data base originally used the New York Times as

its sole sourec but has since added T of London and the ."

Angeles Tim as additional sources of data. The New York Times is the

priicipal source, and the other two papers are used as supplementary

sources, to chock reliability and validity [McClelland, Charles A.,

"D-Files for Monitoring and Forecasting Threat and Dangerous Problems

Abroad." Paper presented at the Annual Meeting of the International

Studies Association, Washington DC, March, 1978]. FVAS also uses heii

Gua n of Manchester as a source.

Events from these papers are put into one of 63 different categories. In

order to facilitate uniform coding, these 63 categories are ordered and

subdivided into 22 groups. Each of the 22 groups is headed by a cue-word.

The cue-words are not intended to have their exact common-language 7-
meanings, but are technical mnemonic devices only. Examples of the

cue-words are: YIELD, COMMENT, CONSULT, and APPROVE. Under each of the

cue-words are listed one or more categories, each of which is given a

numerical code. For example, looking under the third cue-word, CONSULT,

one would find:

3. CONSULT --.

031 Meet with at neutral site; or send note;

stay in same place @"

032 Visit; go to; leave country

033 Receive visit; host

..- !i-4. --
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(See Table 6-1 for a complete listing of the categories and their codes.

See also Table 6-2 for a listing of the Conflict Area Codes, and Table 6-3

for a listing of the Actors Codes.)

In addition to the code for 63 actions, there is a numerical code for the

participants in the interactions. The originator of each action is called

an Ractor," and the recipient is termed a "target." These actors and

targets include both independent nations and international organizations

and groups, such as NATO and the European Common Market. For example, 002

is the code for the United States, 395 for Iceland, and 396 for NATO. With

this coding, event interactions may be concisely represented in the data

base. For example, if the United States deployed naval vessels to protect

American fishing boats near Icelandic waters from harassment, the event

would be encoded:

002 223 395

where 223 is the code for "military engagement." Actually, the encoded

message in the WEIS data base would also Include code for date, coder,

collection number, and item identification number. It would look like

this:

83 07 18 002 223 395 00 25 990001

The numbers give the year, month, day, actor, event, target, source,

coder, and an item identification number. It is important to note that the

encoded message would be identical if the United States had launched a . .

massive nuclear attack on Iceland. The intensity and the context of the

interaction are ignored in the WEIS data base. It is assumed that the

number of messages will provide a rough measure of the intensity of the

interaction.
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NUMBER ALPHA ACTOR NUMBER ALPHA ACTO'

700 AFO Afghanistan 375 FIN Finland . "."
g39 ALB Albania 220 FRN France
15 ALG Algeria

2J2 AND Andorra 481 GAB Gabon
I 0 ARG Argentina 420 GAM Gambia
900 AUL Australia 265 GME Germany/Dem.Rep
305 AUS Austria 255 GMW Germany/Fed.Rep

452 GHA Ghana
053 BAR Barbados 350 GRC Greece
211 BEL Belguim 090 GUA Guatemala
266 EBE Berlin/East 438 GUI Guinea
2 WBE Berlin/West 110 GUY Guyana
SBOL Boliva
571 BOT Botswana 041 HAI Haiti
140 BRA Brazil 091 HON Honduras
55 BUL Bulgaria 10 HUN Hungary
77 BUR Burma HOK Hong Kong

51 BUI Burundi
395 ICE Iceland

811 CAM Cambodia 750 IND India -.7
11 CAO Cameroun 50 INS Indonesia
0 0 CAN Canada 60 IRN Iran

SE Central African Rep. 60 IR. El Ceylon 201 In .....n
83 CHA Chad 66 ISH Israel
155 CHL Chile 325 ITA Italy
710 CHN China, People's Rep. 437 IVO Ivory Coast
713 CHT China Rep. of
100 COL Columbia 051 JAM Jamaica
484 CON Congo (Brazzaville) 710 JAP Japan
490 COP Congo (Kinshasa) 663 JOR Jordan
094 COS Costa Rica
010 CUB Cuba 501 KEN Kenya
352 CYP Cyprus 731 KON Korea/North
315 CZE Czechoslovakia 732 KOS Korea/South

690 KUW Kuwait4 4 DAH Dahomey•"""
3 0 DEN Denmark 812 LAO Laos
0 2 DOM Dominican Rep. 660 LEB Lebanon

570 LES Lesotho
130 ECU Equador 50 LBR Liberia
092 ELS El Salvador 620 LBY Libya
440 GUE Equitorial Guinea 223 LIC Liechtenstein

(inl. Fernando Po) 212 LUX Luxemburg
530 ETH Ethiopia

Table 6-1 Alphabetical Listing of WEIS Actors (page 1 of 2)
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" NUMBER ALPHA ACTOR NUMBER ALPHA ACTOR

1 71 MAC Macao N10 TAZ Tanzania
5 AG Malagasy 00 TAI Thailand
5 5 MAW Malawi 461 TOG Togo
2 HAL Malaysia 052 TRI Trinidad-Tobago
781 MAD Mald ve 616 TUN Tunisia
"32 MLI Mali 640 TUR Turkey
38 MLT Malta

590 MAR Mauritius 500 UGA Uganda
115 MAU Mauritania 365 USR USSR
0 MEX Mexico 51 UAR UAR (Egypt).

- 221 MOC Monaco 200 UNK United Kingdom
~12 MON Mongolia 002 USA USA

zoo M4OR Morocco 439 UPP Upper Volta
698 MOM Muscat and Oman 1 5 URU Uruguay

921 NAU Nauru 328 VAT Vatican
70 NEP Nepal 101 VEN Venezuala

NTH Netherlands 811 VTS Vietnam/South
, 920 NEW New Zealand 81 VTN Vietnam/North

093 NIC Nicaragua
'43 NIR Niger 990 WSM Western Samoa
475 NIG Nigeria
385 NOR Norway 6J8 YEM Yemen

681 SYE Yemen/South
Z70 PAK Pakistan 345 YUG Yugoslavia
95 PAN Panama
150 PAR Paraguay 551 ZAM Zambia
N5 PER Peru

PHI Philippines Non-Governmental Actors
290 POL Poland
235 POR Portugal 198 AFP Alliance for

Progress
552 RHO Rhodesia 699 ARL Arab League
960 RUM Rumania 47 BIA Biafra .
17 RWA Rwanda 39J EEC Common Market

396 EFT EFTA
1 SAN San Marino NAT NATO

9', SAU Saudi Arabia 99 OAS OAS
433 SEN Senegal g99 OAU OAU

" 451 SIE Sierra Leone 97 PLO Arab Commando
830 SIN Singapore roups
520 SOM Somalia 813 LAP Pathet Lao
560 SAF South Africa 992 SEA SEATO
230 SPN Spain 18 VCG Vietcong and
625 SUD Sudan NLF
572 SWA Swaziland 394 WAR Warsaw Pact
380 SWD Sweden
225 SWZ Switzerland 399 UNO Any intl. org. ..
652 SYR Syria 998 MLG Any multi-

lateral group
999 NSC Not stated, un-

identified
target

Table 6-1 Alphabetical Listing of WEIS Actors (page 2 of 2) '.
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1. YIELD

011 Surrender yield to order, submit to arrest, etc.
012 Yield posit ion; retreat; evacuate 0
013 Admit wrongdoing; retract statement

2. COMMENT

021 Explicit decline to comment
022 Comment on situation--pessimistic
02 Comment on situation--neutral
021 Comment on situation--optimistic
025 Explain policy or future position

3. CONSULT

031 Meet with at neutral site; or send note; stay in same place
032 Visit; go to leave country
033 Receive visit; host

4. APPROVE

041 Praise, hail, applaud, condolences, ceremonial greetings, thanks
042 Endorse others policy or position, give verbal support

5. PROMISE

051 Promise own policy support
052 Promise material support
053 Promise other future support action
054 Assure; reassure

6. GRANT

061 Express regret; apologize

062 Give state invitation
0 Grant asylum
06 Grant privilege, diplomatic recognition; de facto relations, etc.
065 Suspend negative sanctions; truce
066 Release and/or return persons or property

7. REWARD

071 Extend economic aid (gift and/or loan)
072 Extend military assistance; joint military exercises
073 Give other assistance

8. AGREE

081 Make substantive agreement
082 Agree to future action; agree to meet, negotiate; accept state

invitation

Table 6-2 Listings of WEIS Event Interaction Codes (page 1 of 3)
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9. REQUEST 0

091 Ask for information
092 Ask for policy assistance; seek
09 Ask for material assistance
091 Request action; call for; ask for asylum
095 Entreat; plead for; appeal to; help

10. PROPOSE '

101 Offer proposal
102 Urge or suggest action policy

11. REJECT

111 Turn down proposal* reject protest demand, threat, etc.
112 Urge or suggest action or policy .

12. ACCUSE

121 Charge; criticize blame; disapprove
122 Denounce; denigrate; abuse; condemn

13. PROTEST

131 Make complaint (not formal) . ..
132 Make formal complaint or protest

14. DENY

141 Deny an accusation
142 Deny an attributed policy, action, role, or position

15. DEMAND

150 Issue order or command, insist; demand compliance, etc.

16. WARN

17. THREATEN
171 Threat without specific negative sanctions!
172 Threat with specific non-rilitary negative sanctions

173 Threat with force specified
17 Ultimatum; threat with negative sanctions and time limit

specified
18. DEMONSTRATE

181 Non-military demonstration; walk out on; boycott
182 Armed force mobilization, exercise, and/or display

Table 6-2 Listings of WEIS Event Interaction Codes (page 2 of 3)
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19. REDUCE RELATIONSHIP (As Negative Sanction)

191 Cancel orupostpone planned event
192 Reduce routine international activity; recall offficials, etc.
193 Reduce or spedaid or assistance
194 Halt negotiations

21Order personnel out of country; deport

2.SEIZE
211 Seize position or possessions
212 Detain or arrest person(s)

*22. FORCE

221 Non-injury destructive act; bomb with no one hurt
222 Non-military injury-destruction
223 Military engagement

Table 6-2 Listings of WETS Event Interaction Codes (Page 3 of 3)
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CODE CONFLICT ARENA

010 Arab-Israeli conflict (general)
013 1967 war (all Mideast events during 1967)
02 Vietnam talks in Paris

' 025 1968 Vietnam talks in Paris
027 Military engagements as of October 1969 (Vietnam)
03 Rhodesian independence

' 040 Berlin conflict
050 Sino-Soviet conflicts
S0 Indonesia-Malaysia disputes
00 India-China conflicts

USA-China conflicts "
090 India-Pakistan disputes

, 100 Cyprus
110 Korean conflicts

- 120 France-NATO dispute
130 West German-East Europe dispute
150 Dominican Republic
160 Red Guard activities
170 Czechoslovakia-Soviet Union

- 1 0 Biafra-Nigeria conflict
190 Strategic Arms Limitation Talks
200 Non-Government-Sanctioned Violence

(e.g. kidna ppin gs, hijackings, etc.)
,*, 210 Cambodian conflict g-.etc-)

.- From C.A. McClelland et al "The Management and Analysis of
International Event Data: A Computerized System for Monitoring
and Projecting Event Flows", 1971.

Table 6-3 Listings of Conflict Arena Codes
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In addition to actor, event, and target codes, there are arena codes that

denote areas that are of particular interest. This feature allows the user

of the data base to extract all data pertinent to a particular

international occurrence, e.g. the Vietnam conflict, or the India-China

conflicts. This code would follow the target code. Thus one would encodeIthe event of India's protesting China's deployment of troops near India's

border as:

71 07 18 750 313 710 070 00 25 990002

where the first three entries are the date, 750 is the code for India, 313

is the code for an informal complaint, 710 is the code of the People's

Republic of China, and 070 is the code for India-China conflicts. [C. A.

McClelland et al., "The Management and Analysis of International Event

Data: A Computerized System for Monitoring and Projecting Event Flows,"

World Event/Interaction Survey Technical Report, Los Angeles: University

of Southern California, Sept. 1971.]

For implementation and demonstration during this project, a subset of the

records in the EWAMS data base were expanded to include latitude and

longitude of each event. In this way, the location of the event could be

used in a map display of world events, and could be used to retri.eve

messages in a selected area.

The WEIS data base consists of two parts. In addition to the coded portion

of the data base discussed above, there is another section of the WEIS

data base that contains a brief English language summary of each coded SAm

interaction. These "messages" were also used in demonstrations of the

DBMSs.

6-3
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7.0 LIBYAN SCENARIO DEVELOPMENT

A detailed scenario describing events related to the Libyan crisis of 1981

was produced by Betac. Only unclassified data were used in generating the

scenario and supporting material. The source of most of this information

was the daily Foreign Broadcast Information Service (FBIS) reports

published by the U.S. Government. These reports are issued in editions

covering each of the world's major regions, and containing extracts from

broadcasts of radio stations and from newspapers of the regions. This test

exercise of the I&W DBMS uses the Middle East and Africa daily reports.

The entries for Libya and those concerned with Libyan affairs and events

listed under other nations in the region from 1 July 1981 to 1 October

1981 were reviewed for possible correlation with items contained in an ad "

hoc set of Middle East indicators formerly used by DIA.

"o The FBIS information was used as the basic data source for several

reasons. First, it provides an unclassified ongoing source of data for a

specific nation or geographic area. This information is of greater breadth

and volume, and of more detail for individual countries, than standard

newspapers or journals published in other English language sources. In

addition, its natural focus tends to be upon articles reflecting I&W

concerns. The FBIS data, then, provide an equivalent to the stream of

messages with which an intelligence analyst might have to deal while

manning a position in an I&W center.

In the suggested exercise of the data base, the analyst would be

attempting to determine the present level of threat to various American

activities in the region that occur within the operational area of a given

nation's armed forces and weapon systems. In this case the specified

nation is Libya. The analyst is also attempting to determine any changes

in threat level which new events relating to Libya may indicate. The

- following summary provides an outline of the material contained in the

Libyan scenario.

7-1
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The scenario represents the perception of the threat presented by Libya to

U.S. forces, citizens, and interests, based on recent Near Eastern and

Middle Eastern events. The analyst would presumably have knowledge of the .

U.S. Navy maneuvers taking place in the Gulf of Sidra during August 1981.

The first alert message, or one that would cause the analyst to feel

increased concern over U.S. activities in the area, is a warning statement

from the Libyan government threatening the U.S. Navy exercise. This is :07

followed by a report of the actual air clash, with later reports of

reactions to the clash. These include condemnation of the U.S. action in

the press by several Arab countries, including some at least nominally

friendly to the U.S. Some of these articles call for punishment of the

U.S. and a unified stand in support of Libya.

In terms of further threats to the U.S. or to U.S. activities in the area,

the analyst would note that Colonel Qaddhafi is again threatening to join

the Warsaw Pact and possibly to allow the Soviets to have basing rights in

Libya. At the same time, Qaddhafi also threatens to attack NATO bases in

Southern Europe, should the U.S. again "attack" Libyan forces. The analyst

also finds an item stating that the Libyans have Soviet made medium-range .

missiles that could reach Southern European NATO bases from launch sites

in Libya.

In several reports which are possibly related, the analyst finds that

there have been defections of Libyan diplomats in posts around the world.

If they can be used an as indication of increased dissention within the

Libyan government over policies of the ruling group, one might surmise

that incidents such as the 19 August air battle could have been

- . precipitated by the Libyan government in order to create a public

perception of an external threat, thus aiding in quelling dissension by

appealing to a need for national unity. This may also mean that further

-O0 incidents can be expected if the desired effect is not produced by the

initial incident or if the feeling of national unity is to be maintained

' at a high pitch over an extended period of time.
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Overall, then, the analyst sees a violent incident occurring quite

suddenly, followed by a strong reaction from the Libyan government.

Whether or not the Libyan government deliberately initiated the incident, •

it appears from their reaction that they were genuinely frightened by the

possibility of further incidents. The result was what could be the

strongest anti-U.S. threats by the Libyans to date. The nature of these

threats -- especially those directed toward U.S. nuclear weapons

stockpiled at Southern European NATO bases -- and the degree of support

for Libyan retaliation exhibited by some of the more moderate Arab states

may cause the analyst to focus his efforts on Libyan threats as very

serious short term or intermediate term disruptive factors in the Near

East and Mediterranean area.

In this scenario, the analyst performs a sequence of operations that could

be partially supported by a DBMS: r -.

o Background information is retrieved concerning U.S. Navy

Maneuvers in the Gulf of Sidra.

o A statement from the Libyan government concerning the maneuvers

is perceived as a threat. In other words, the statement must be

interpreted in such a way as to indicate its relevance for the

analyst.

0 A report concerning the air clash must be correlated with

reports of reactions to the clash. The event gains in

signficance as these additional reports are clustered with the -|

original report.

0 The fact that some of the condemnations come from friendly

nations is more signficant that the routine condemnations from

hostile nations.
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o Qaddhafi's repeated threats to join the Warsaw Pact must be

• correlated with the developing picture of the situation.

Historical information concerning earlier threats of this type

should be retrieved automatically, to supplement current

information.

o The system should have some means of relating the potential

crisis to the earlier defections of Libyan diplomats. It should "

be possible to see that these defections can be taken as a

possible cause of the violent reaction to the U.S. activities,

and to hypothesize that the Libyan government might have

initiated the incident. @1

o The system should be capable not only of evaluating but of

characterizing the threat in detail, and of providing an

explanation of the reasoning that lies behind its evaluation.

By isolating specific requirements such as these, the Libyan scenario

provides the basis for recommending further enhancements and extensions to

the I&W DBMS.

-~4
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8.0 SCHEMA DEFINITIONS

Schema definitions were prepared in the forms required by each of the
three DBMSs. In theory, it should have been possible to load the flat -

files directly onto disk, in the specified formats, using the bulk loader

facilities of the DBMSs. In actuality, the process was more complex. For

ADABAS-M, it was necessary to prepare special programs to transform the

data base into formats which were acceptable to the ADABAS-14 loader. The

transformed data were also used with the ORACLE loader. Preparation of

schema definitions for SEED proved to be considerably more difficult than

for the other DBMSs, and only a subset were loaded. In general, the size -

of the data base required to support the I&W scenarios was several times

larger than the capacity of the two RP06 disk drives available, and

subsets were used for the actual testing.

A listing of the files actually implemented is contained in Section 12.0

of this report. Detailed schema definitions are being supplied with

program documentation for this project.

8-1
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9.0 GENERAL PURPOSE MONITOR

Remote Terminal Emulation (RTE) test-. were monitored by the General

Purpose Monitor (GPM), a software tool developed by Mc2 under RADC

Contract No. F30602-80-C-0277. The GPM will be described in this section.

The GPt is an evaluation tool which measures system activities and

produces summary reports for use in assessing system performance. Two

goals in the design and implementation of the GPM were:

o Low system artifact (that is, the GPM should require a minimum

of system resources for its own operation).

0 Zero system endangerment (that is, operation of the GPM must not

cause failures of the system under test).

In meeting these objectives, the GPM was designed to operate externally to

the system under test, observing its behavior from the outside. This

approach does not require user modification of the program code, through

the insertion of probes, counters, flags, and the like. Instead, the GPM

operates by modifying Operating System code to support monitoring of

various conditions at appropriate times during system activities. The

types of data collected depend upon the options selected by the user.

In addition to response time, which can be measured indirectly by the GPM,

the monitor has the ability to collect data relating to the following

activities:

o Emulated Traps (EMTs) executed by the system

o Send/Receive Directives

o Queue Inputs/Outputs (QIOs) by task and devices

9-1
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c' Task Execution Directives

0 Exit and Suspend Directives

o Trap, Informational, and Status Directives

o I/0 to files

0 Block Counts of data to and from devices

0 Null Task times

o Operating System Service time

o Task statistics and idle time

o Node Pool use

o Disk Arm Movement

The GPM is described in more detail in Appendix E.
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10.0 GENERAL DESCRIPTION OF SYSTEMS TESTED -

This section describes characteristics of the three systems under test,

ADABAS-M, ORACLE, and SEED. The purpose of this section is to provide the . 1

reader with a fairly detailed picture of the systems, emphasizing those

features that would be significant in a particular application.

The three systems represent three approaches to data base system design: S

indexed, relational, and network. Within these approaches, each of the

systems contains features which make it more or less applicable to an

individual installation. There is no system that is best at everything.

10.1 ADABAS-M Charateristics

As noted elsewhere in this report, ADABAS-M was developed by the vendor,

Software AG, for use on DEC computer equipment. It is not an adaptation

of the widely-used ADABAS system. Errors in the implementation have led

the vendor to withdraw the ADABAS-M implementation from further sale. The

system was nevertheless efficient and easily-used. It should certainly be

considered for I&W applications when and if it returns to the market.

Although the technology upon which it is based is some twenty years old,

ADABAS-M can perform well for many users. The use of indexes provides very

rapid access to data items when the keys are known, but non-keyed items

can be retrieved only through the use of specially written programs, and

retrieval is much slower.

Like the other systems, ADABAS-M provides a full range of update/load

components: the ability to modify and edit individual data items within a @-

selected record, the ability to add or delete individual records, and the

ability to load large amounts of data from non-DBMS files into DBMS files

through a bulk-load facility. In addition, ADABAS-M can use relational and

Boolean operators to qualify records for modification or deletion. A host S

language has the ability to perform update/load functions from a

programming language. Loaders are available for both initial and

incremental load. A sort utility is included in the loader package.

10-1
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All three systems provide a range of query and report facilities. ADABAS-M

has the ability to perform query and report functions from a programming

language. It can use relational and Boolean operators to qualify records

and data items for retrieval. Functions for producing summaries are also

* provided. Applications programs must be used for testing non-indexed field

values. ADABAS-M includes facilities for phonetic retrieval, which might 6
be useful for some I&W files (e.g. biography files) where the exact

spelling is not known.

ADABAS-M, like the other systems, includes a range of facilities for "

restart and recovery. It maintains aa audit log which can record all

transactions made to the data base. It is also capable of dumping the

contents of the entire data base files onto removable storage (e.g. disk)

and copying the contents of a dump into the data base files. Checkpoint, .

rollback, and roilforward facilities are provided. The system can . .

reconstruct the data base from a known consistent state (checkpoint) after

" a system crash, by rolling committed transactions forward and uncommitted

transactions backward. ADABAS-M provides utilities for transferring the

disk log onto tape.

ADABAS-M provides facilities for protecting data security, including the

ability to authorize selective access to a file, set, record, or data

item. Read-only and write permissions, including add, delete, and update - *

operations, can be specified.

A full range of concurrency controls are also provided. Multiple users may

access the same collection of data, such as a file or set. Multi-user

facilities are provided. Multi-threading, the ability to overlap service

- requests to secondary data storage devices, is also provided. ADABAS-M

handles up to 128 threads. .S.

All three systems provide facilities for data definition. ADABAS-M"

provides a schema capability to define the logical structure of the data
'| base, as well as the physical organization, format, and validation

criteria for the data. In addition, all systems provide for subschemas, or

user views, corresponding to user applications. In ADABAS-M, indexes can

be dynamically created or dropped.

IX:
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All systems under test are capable of physically rearranging data for

increased access efficiency and reduced data volume. ADABAS-M provides

monitoring subfunctions, including the ability to determine and report on

the status of the DBMS files, such as the number of records, the percent

filled, etc., and the ability to determine and report on the current
status and performance of the system, such as the number of users, number 'J
of I/Os, etc.

ADABAS-M compares favorably with the other systems in the size of the data

base supported and its ability to accommodate large data bases and

multi-volume files. Memory resources required by ADABAS-M are the smallest

among the three systems tested, with only 32K words needed. In terms of

system cost, ADABAS-M, at about $38,000, was somewhat lower in price than

ORACLE ($48,000), but more expensive than SEED ($14,000). I
ADABAS-M provides a full range of documentation, including user manual,

operator manual, programming manual, and training materials. Training,

provided on-site, included a competent company representative with .
appropriate instructional materials.

In terms of portability, ADABAS-M is the least portable of the three

systems tested, since it was programmed in assembly language for DEC

equipment. It is important to remember that ADABAS-M is not the same

system as ADABAS, which is tailored to IBM equipment.

In Mc2's initial evaluation, summarized here, ADABAS-M received the

highest score of all the systems rated. However, the scores of all three

systems under test were quite similar. ADABAS-M was given high scores for

its update/load facilities, large data base capacity, concurrency

controls, and monitoring capability. It was given a somewhat lower rating
for its lack of portability.

I.- . . . -



10.2 ORACLE Characteristics

ORACLE, distributed by Relational Software Incorporated, is a relatively

new system exploiting the relational data model developed by E. F. Codd g

["A Relational Model of Data for Large Shared Data Banks," Communications

of the ACM, 13:6 (June 1970)]. The system tested was ORACLE 2.3, which was

replaced during 1982 by ORACLE 3.0. ORACLE 3.0 is said to be a more

efficient implementation of the model.

ORACLE provides all standard update and load facilities, including the

ability to modify and edit data, add and delete data items, perform a bulk ""

load, and use relational and Boolean operators in specifying items for

update and load. A host language interface permits the user to perform

update and load functions from an application program.

ORACLE query and report facilities include the ability to perform

functions from a host language, relational and Boolean operators, and

built-in summary functions (for counts, averages, minima, and so on). The

*' relational calculus used in ORACLE's query language allows multiple record

types to be retrieved in a query (a relational Join).

All standard restart and recovery features are provided, including an

audit log, the ability to dump or copy entire data base files, and

checkpointing with rollback and rollforward.

* Security provisions for ORACLE were rated as satisfactory, having the

. ability to protect files against unauthorized access, and to authorize

read-only or write permission. The data base administrator can authorize

other users to set permissions.

Concurrency controls also include all standard features, supporting shared

access to data files, multi-user access, and multi-threaded access. Data

definition capabilities are similar to those of the other systems under

10-4
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test, including both schema and subschema definition facilities. New table

columns and indexes can be added dynamically. The data base can be

reorganized automatically for greater retrieval efficiency or better

U storage utilization. Multi-volume files are not supported.

Memory requirements for ORACLE are 80K words, making it the largest of the

three systems under test. It is also the most expensive, with a cost (at

the time of testing) estimated at about $48,000, some $10,000 more than

ADABAS-M and $34,000 more than SEED. Cost was not heavily weighted in

Mc2 's evaluation.

Documentation was comparable to that of the other systems tested,

including user manual, operator manual, programming manual, and training

materials. Although training was provided on-site, the vendor has

discontinued on-site training in favor of training at the vendor's

offices. ORACLE training was the least well-organized, with informal

presentations of a series of viewgraphs by one of the vendor's

representatives. The instructor depended heavily on questions from the

participants. However, ORACLE is probably the easiest of the three systems

to learn independently, without formal training sessions.

ORACLE is rated as fairly portable. It is written in the C programming

language and is available in versions for IBM and DEC computer equipment.

Altogether, in Mc2 ,s initial evaluation, ORACLE scored nearly as well as

ADABAS-M, and better than any other system considered. Its positive

* features were seen as its effective facilities for data definition, based

on its relational data model, and its query/report functions. Negative

factors included restrictions on the size of the data base, and its large

memory requirement. The high cost may also be a negative factor in some

applications.

*A
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. 10.3 SEED Characteristics

SEED is quite different in concept from ADABAS-M and ORACLE, emphasizing

efficiency in data storage and retrieval, rather than flexibility and ease .

. of use. Based on CODASYL recommendations, SEED uses a hierarchical network

.- to represent data structures. The user must be aware of this network

i structure in order to use SEED effectively. In some environments,

- particularly those in which the same types of queries are frequently used,

SEED's greater efficiency in retrieval will be an advantage. Literature

from the vendor indicates that a user interface, which will permit the

user to specify data in relational forms, has been made available. Since

- the difficulty in writing SEED schema definitions was one of the major

*'  problems in testing and evaluating the system, use of the relational user

*" interface could make SEED a more effective DBMS.

Like the other two systems, SEED provides a full range of update/load

* facilities, including the ability to modify and edit individual data

items, and to add or delete records. A bulk load facility is provided.

Relational and Boolean operators may be used to qualify record

specifications for modification or deletion. Update and load functions may

": be performed from application programs.

SEED has a full range of query and report components, including the

ability to perform query and report functions from a programming language.

Unlike other network-oriented systems, SEED permits the use of relational

and Boolean operators to qualify records or data items for retrieval.

Restart and recovery components are provided, including an audit log, the

ability to dump or copy data base contents, and a checkpoint facility,

with rollback and rollforward capabilities. Facilities for data security

4 are provided.

'. , -
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Concurrency controls permit multiple users to access the same collection

of data at a lower level than the entire data base, e.g. file, set, or

relation. Data definition components include the ability to define schemas

and subschemas. SEED also supports facilities for reorganization of the

data base for greater storage and retrieval efficiency.

SEED includes a monitoring facility to determine and report on the status

of the SEED files, such as the number of records, percent filled, etc.

SEED will support large data bases (one billion bytes or larger) and

multi-volume files. Memory requirements are approximately 50K words. SEED

has the lowest cost among the three systems tested, estimated at $14,000

at the time of evaluation.

Complete documentation for SEED was provided, including a user manual,

programming manual, and training materials. Training was provided on-site.

The vendor has developed a particularly effective course of training, with

a variety of approaches and many carefully-planned student exercises.

However, many of the examples used in training were too simple to provide

"" guidance for later use of the system, and the level of training provided

seemed to be inconsistent. -

"" SEED is implemented in Fortran, with IBM, Modcomp, CDC, TOPS-10, and VAX

versions available. The version used for testing was modified by the

vendor for the IAS operating system for the PDP-11/70. Some problems in

"- system performance may be traced to the need for using this modified

system, rather than one which was specifically developed for IAS.

In the initial evaluation, SEED rated nearly as high as ADABAS-M and

ORACLE, and higher than most of the other systems considered. It was rated

highly for its low cost and portability. For applications in which these

factors are important, SEED would have an even higher rating. It was

regarded as less impressive in its update, load, query, and report

functions, and in its security and concurrency facilities.
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O. 11.0 OF SYSTEM

This section describes the procedures that were followed in setting up and

running the Benchmark Driver. In addition to outlining the design of the

RTE approach, it will provide guidance for future users of the system. -

In order to execute a test run, a series of steps in precise order must be

performed. These steps ensure that the system is configured correctly and

that all of the tools to capture the resulting statistics for evaluation

are operative. A checklist was developed and followed to ensure that the

steps were accomplished in their proper order.

Step 1: Position the data base to its ground zero position: At the

beginning of each test run, the contents of the data base must be restored

to the same initial values. This will ensure that any variations in

results are due to the load imposed upon the DBMS from the scenarios and

not to any difference in data base contents. ADABAS-M had to be shut down

before any of the files could be restored. Indirect command files were

constructed containing the series of commands to restore the proper files,

named RESTOREX.CMD in UFD [7,7]. To execute these files, "RESTOREX" is

typed, where X is the number of the scenario that is being tested. All

files used by that scenario were restored. Similar command files were

constructed for ORACLE to simplify the restoration process.

Step 2: Bring up the DBMS: Since ADABAS-M had to be shut down before any

of the files could be restored to their baseline position, ADABAS-M had to

be activated and all files used by the scenarios under test had to be

opened before any test could be initiated. In ORACLE, it was not

necessary to shut down the system in order to restore the data base; hence

this step does not apply to ORACLE runs.

111-
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Step 3: Restoration of the Seed files: The Seed file contained the seeds

used for the random number generator called by the scenarios. The

Benchmark Driver would access the seed file and select the next unused

seed in the file each time a random number generator needed to be seeded

during execution of the scenarios. As each seed was selected from the

file, it was marked by the BMD so that the same seed was not reused in

that specific test run. These flags, marking the used seeds, had to be

cleared before each test run, and the order of the seeds had to be set to

ensure that each test run could be duplicated exactly in each DBMS under

test. A short program was written to allow the user to set the seed file
-

with the sequence of seeds to be used.

Step 4 : Set up the General Purpose Monitor input parameters: Files
.4

containing the input parameters for all of the different options in the .*'*

GPM for the different scenarios were built and stored. For the specific

scenarios under test, the appropriate files were recalled and used as .

input for the GPM. .0

Step 5: Install the proper number of tasks for each scenario for

ADABAS-M: The ADABAS-M IT pseudo-device handler cannot handle multiple

occurrences of the same task name. In RSX-?1, under which the IT driver .

was developed, duplicate names are not allowed. This is not so in IAS.

Duplicate task names may exist; tasks are differentiated by their Job

Number. If multiple copies of the Collection Coordination scenario with

the same name exist, the packet of information will go to the first

Collection Coordination scenario task, which may not be the correct copy.

For the RTE, the BMD was designed and coded for multiple copies of each

scenario. Therefore, each task or copy of a scenario will have to be

installed under a unique name, limiting the number of copies which may -

exist at any one time.
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Step 6: Set up the Benchmark Driver: The Benchmark Driver (BMD) is the 41

. program Lhat will begin a testbed session. The user will run this program

to set zcenario and script parameters, then execute a session. To execute

the Benchmark Driver, BMD is entered at the terminal. The BMD program

will respond with the prompt:

BMD>

requesting the user to enter the desired parameter. The possible

commmands or parameters are: 0

SC Set control file parameters

SA Save the display

ED Edit the current display

PR Print the display on the line printer

RU Execute the Benchmark test run.

The sequence of commands to execute a typical evaluation run is as -'

follows:

a) Execute the SC command to review the parameters saved in the file from

a previous test run. By the saving the parameter files, the run could be S

duplicated exactly at a later time if desired. If modifications of the

parameters in the stored file were desired the user would proceed to Step

b. Otherwise, the user would proceed to Step e.

b) Execute the ED command to edit the current parameters.

c) Execute the SA command to save the current parameters.

11-3
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d) Execute the PR command to print the parameters at the line printer.

When the output of the GPM was printed at the completion of the test run,

a complete hardcopy record was thus produced.
.. -

e) The Run command is not invoked until the GPM has been initiated.

Step 7: Start the GPM.

Step 8: Start the actual execution of the scenarios by executing the Run .,

command of the BHD.

Step 9: Stop the GPM: At the completion of the test, stop the GPM,

format the raw statistics file for printing, print the statistics for the

test run on the line printer.
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12.0 BENCHMARK TEST METHODOLOGY

RTE testing was first introduced during the late 1960s in the form of a --
sophisticated system driver to simulate multiple interactive users in a

time-shared computer system. The RTE software emulates (i.e. attempts to

reproduce) the behavior of terminal users as they send commands to the L i
System Under Test (SUT) and receive responses from the SUT.

By emulating the behavior of the terminal users, the RTE approach permits

an inexpensive, controlled, repeatable series of system tests. It

contrasts with live testing, which is expensive (in terms of personnel and

equipment times), uncontrolled (human actions cannot be completely

controlled), and unrepeatable (human behavior is not precisely

repeatable).

An RTE is capable of loading the system with a large number of simulated

user terminals, which operate at a controlled rate, to permit testing of'

relevant system characteristics, such as response times, resource

requirements, and behavior under overload. The RTE tests the ability of

the DBMS to respond to the needs of I&W analysts accessing the data base -'--AV

through their terminals.

Some typical analyst tasks may be listed as follows:

0 Review messages

o Consult with other sources

o Issue an alert

o Flag an item for further investigation

o Route messages

-. 4
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o Access data bases

o Correlate data about this situation

0 Analyze this situation, i.e. determine its meaning, relevance,

or implications

0 Project near-term estimates of intensity, scope, and direction

of threat

The purpose of the RTE benchmark tests is to provide statistical

information concerning operation of each of the systems in the performance

of these tasks to permit the identification of significant differences

among the systems.

Proper procedures for a benchmark test require that testing conditions for

each of the systems will be the same. Several factors made this

experimental design unworkable. Specifically, errors in software supplied

for all three systems, particularly those errors that led to the

withdrawal of ADABAS-M from the market, together with the intractability t .'..

of the SEED schema definitions, seriously curtailed the benchmark

evaluation process. Although the evaluation might have stopped at this

point, it was felt that a portion of the RTE should be completed. In this

way, the test facility could be demonstrated and valuable information

could be obtained concerning DBMS characteristics. The only major

limitation would be that a full statistical analysis of differences among

the systems would have to be omitted.

The RTE Benchmark Driver initiates scripts, submitting them to the DBMS

under test. While executing, the scripts provide output resembling that of

an analyst at a terminal, which is submitted to the system under test.

Operation of the BMD is monitored by the General Purpose Monitor, which

provides statistical information concerning system performance.

12-2
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The Benchmark Driver is under the control of the user, who submits

commands to it for execution. The following paragraphs briefly describe

each of the user commands. In all cases, brackets [] enclose optional 0

fields and parentheses () enclose alternate names.

SET-CONTROLS(SC) = r filename 1

This command retrieves a set of control parameters using the given or the

default filename together with suffix ".CP" (if no suffix is supplied,

".CP" is assumed). The control parameters from this file are displayed.

The default filename is set to the given filename, if present. Subsequent

file accesses will be prefixed with this default filename until another SC

" command is executed. (EXAMPLE: SC EXEROO).

S-ITEMS (SI) = rfilenamelrsuffixl

This command will cause the retrieval and display of the S-Item parameter

set contained in the file with a name equal to the given (or default)

filename together with the given suffix. The suffix to be used to

represent one of the six scripts must be SI, S2, S3, S4, S5, or S6. For

example, S-Items previously SAVEd for script one could be recalled using

the default filename by using the command: S-ITEMS=S1. If more than one

parameter set has been saved under this filename, the system returns the

first set found.

SAVE= r filename. I [suffixl

The SAVE command stores the values from the currently displayed menu into

a file with a name equal to the given (or default) filename together with

the g! -n suffix or the default suffix (for the data currently being
displayed). (EXAMPLE: SAVE=EXER01). To avoid later confusion, care should S

be taken that filename:suffix pairs are unique.
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PRINT= F filename. F lsuffix]

This command results in a hardcopy being printed of the contents of the

given (or default) filename using the given or default suffix (for data

currently being displayed). (EXAMPLE: PRINT=S2FILE,S2).

STATS= filename

This command causes the hardcopy production of formatted statistical

-. reports using the statistics data stored in "filename". (EXAMPLE:

"' STATS=STATO1).

* RJUN=filenamel

This command causes the start of a Benchmark Exercise by using the given

(or default) filename together with suffix ".CP" to access the file of

control parameters to use for the exercise. Based upon the setting of the

control parameter FLAG fields, the "S-Item-FILE" filename will be used

with the appropriate suffix for each of the "active" scripts to access the

set of S-Items for each script. (EXAMPLE: RUN=EXEROI).

This command causes the current Benchmark Exercise to cease execution

temporarily.

.---. RESUME. .,

This command allows a previously HALTed Benchmark Exercise to be

restarted.

.-'. This command causes the Benchmark Exercise to be terminated and statistics

to be computed and stored.

-O.- .... O
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13.0 BENCHMARK TEST RESULTS AND ANALYSIS-""

This section presents detailed results of the Benchmark Tests performed

during this project. In general, execution of benchmark tests was 0

monitored by the General Purpose Monitor to provide comparative statistics

concerning DBMS performance.

Several developments have affected the format in which results are 0

presented:

o As noted elsewhere in this report, problems with the

implementation of ADABAS-M have caused the vendor to withdraw the system

from further sale.

o ORACLE 2.3, used for the tests, has been superseded by ORACLE

3.0, which is said to have greatly improved performance characteristics.

o Problems in preparing schema definitions for SEED curtailed the

full development of a data base for this system. As a result, only a very

limited number of tests of this DBMS were possible.

The impact of these restrictions on the test design has been to place

greater emphasis on human factors and other characteristics which cannot

be directly measured, such as quality of documentation. An evaluation of

these factors is needed to meet the complaints and requirements originally

stated by I&W analysts. A major contribution of the evaluation project

may well be the discovery of the severe limitations of the hardware and

software that are available for support of I&W analysis. I.A

With these caveats, the results of the benchmark tests are presented in

this section.

a..
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13.1 Benchmark Execution and Results

Six of the scenarios described in Section 3.0, representing various types 4
of analyst activities, based upon the following six intelligence tasks,

were defined in DHIL and translated into scripts:

o Watch

o IW Analysis

o Collection Coordination

o Area Analysis

o Military Systems Analysis

o MAC Route Assessment

To simulate variations in the performance of the tasks, pseudo-random

variations are introduced into the scripts. The same set of pseudo-random

variations is used for each of the systems under test, to permit direct

comparisons among the systems. In addition:

o Varied levels of alert (peace, crisis, war) are simulated.

0 Varied loads are introduced, including variations in the number

of terminals and in the number of scripts processed at each

terminal.

A universal top-level software translator was designed to translate the

DHIL scenarios into Fortran code with embedded DBMS-specific calls. The

design of the translator was not implemented in code because of the

complexity of the task, given the requirement to be absolutely fair to

each of the DBMSs under evaluation. Instead, scenarios were hand-

translated into executable code. A given set of procedures, developed

13-2
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during the translator design process, were followed by the implementor for

each scenario translation. These procedures were the same for each DBMS.

Only details of implementation were different.

For ADABAS-M the files which must be opened for each scenario are included

in Table 13-1. ADABAS-M limits the number of files that can be open at the

same time. As the Watch scenario was originally defined, it required 18

files to be opened. Some initial tests of the RTE exceeded the upper limit -

for ADABAS-M, when an attempt was made to run the Collection Coordination

and Watch scenarios concurrently. Because of the importance of running

multiple scenarios, some calls to the data base were eliminated from each

scenario. Version 2 of the Watch scenario uses only 14 files, to allow

room for storage of files required by ether scenarios. Files AOO1B, AO01C,

AOOlD, and A0O0E were eliminated. Identical modifications were made for

each DBMS.

In addition, files CO01B and CO01C were eliminated from the demonstration

version of the system, to permit the WEIS file to be opened at the same

time. In the demonstration, WEIS was used on an interactive basis, using

cartographic displays, with the RTE operating in the background, to

illustrate the effect of multiple tasks competing for system resources.

Three versions of the Watch Function scenario were fully implemented: - -

o Version 1, used when no other scenarios were in use, operated

with 18 files.

o Version 2, used when other scenarios required data storage • p"

areas, operated with 14 files.

0 Version 3, used during demonstrations of the system, operated "-

with 13 files, to permit use of the WEIS data. -

13-3
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*Messages AQ01A, AOO1B, AQ0iC, AOO1D, AOO1E, A1TEXT

* *.Events BO0lA, B001B

*Order of Battle CO0lA, COO1B, COO1C, C001D

*Personalities D002F

Country Summary E001A

Indicator Lists FO0lA, F001B
Friendly Mission Data H001A

Air Route Segments I002A

Table 13-1 Files Used by Watch Function Scenario

13-3a
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The files required for operation of the system for Version 1 are shown in

Table 13-1. The Task Information Blocks (TIBs) are described in more

detail in Appendix D.

The Collection Coordination scenario was the first to be completely

implemented, because it required the smallest number of files. Two J
versions were implemented under ADABAS-M. Version 1 would update the

G-file (Collection Request Form) after processing, while Version 2 would

update and delete the collection request after processing the request.

Both versions were executing under ADABAS-M and could run in conjunction

with the Watch scenario. These modifications to the scenarios were

applied to tests for all three DBMSs, thus presenting equal loads and

variations of activity. Section 13.2 presents suggested enhancements to

the DBMSs which, if implemented, would make the modifications to the

scenarios unnecessary.

A special Update scenario was developed to add records or requests to the

" G-file. This scenario simulates the process by which analysts add

collection requests for the Collection Coordination analyst to process.

Each time this scenario was executed, it would add 50 collection requests

to the file.

All modules of the Area Analysis scenario were designed, coded and tested

.- successfully, using a small subset of the files developed specifically for

testing. Because of the number and size of the modules, this scenario

could not be successfully taskbuilt, since the size of the object code

exceeded the maximum size allowed per program. A solution to this problem

was to break up the modules even further, and to implement an overlay

structure. The initial design, as implemented in code, would require

* recoding and retesting, taking into account the required overlay

structure. The modules, as delivered, have all been tested successsfully

and are executing correctly, but the overlay structure has not been

implemented at this time, and the scenario has not been used in the RTE.

13-4
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The modules included in the I&W Analysis scenario have all been coded and

partially tested. Due to the errors in ADABAS-M and its loader, the 16

files required to complete, test, and execute this scenario were not all

loaded within the time limits of this project, and no further testing of

this scenario took place.

Individual modules of the MAC Route Assessment and Military Systems i

Analysis scenarios were coded. Difficulties with the ADABAS-M loader led

to suspension of further tests of these scenarios.

Table 13-2 shows the implementation status of each of the scenarios for

ADABAS-M.

Translation of the scenarios into FORTRAN programs for use with SEED was

not completed because of the difficulty and time required to define

schemas for this purpose. The following steps were carried out in order to

define SEED schemas and to select a scenario for implementation. The

general approach to schema definition for SEED consisted of two parts:

o A first-level design using a basic schema design diagram. The

vendor evaluated the first-level design of a representative TIB, with

comments and recommendations to be incorporated into implementations of

the remaining TIBs.

o Entering and compiling schemas, and making adjustments to meet

system limitations.

The complexity of a SEED schema is a function of the number of keys, the

number of repeating groups, and the number of items found in the file.

13. .:5
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q.$

Senario Nameta

Watch Version 1 (18 files): implemented

Version 2 (14 files): implemented

Version 3 (demo, 13 files): implemented

Collection Coord. Version 1: implemented

Version 2: implemented

Area Analysis Modules tested individually and running

Overlays necessary for implementation

MAC Route Assessment Coded but not completely tested

I&W Analysis Coded but not completely tested

Military Systems Coded but not completely tested

Update Message File Coded

. Modified Update Implemented

Table 13-2 Implementation Status of Scenarios for ADABAS.-M

-- 1 -35a
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Table 13-3 indicates the complexity level of TIB implementation for the

scenarios. In addition, the number of items is indicated. If the number of

items is less than 50, it is coded small (S); between 50 and 99, medium

(M); between 100 and 200, large (L); and greater than 200, very large

(VL).

A first-level design layout of TIB E002, Installation Information, which

did not take into account any system limitations, was completed after

consultations with the vendor. E002 was selected for the following

reasons:

o It is one of the largest and most complex of the TIBs.

0 It is indicative of all of the the problems or features to be

found in the rest of the TIBs.
.0

o It has a large number of keys and repeating groups.

The initial design was forwarded to the vendor for evaluation and comment.

No faults were found in the design.

In order to perform a fair, unbiased evaluation of the three DBMSs, the

same number of total hours, 160, was allocated to the schema definition

task for each DBMS under evaluation. Since it was apparent that SEED would

require considerably more than this allocation, the complexity estimates

were used to assist in determining how best to distribute resources for

the schema definition task. Table 13-4 indicates the TIBs used by each

scenario. The complexity factor is enclosed in parentheses.

Since the Collection Coordination scenario uses the smallest number of

TIBs, it was completed first for all three systems. In this way

preliminary performance statistics used for system checkout and for

comparisons were obtained before all of the scenarios were translated and

.~~~~~~- . ... .. .
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02 .1 26, L, 6 (To SEED for
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Table 13-3 TIB Schema Complexity Level
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WATC H AREA I &W MAC ROUTE COLLECTION MIL-SYS.
Tll F!!!: c1'r IN A NAL ANAL. ASSESr24ENT COORDINATION ANAL.

A001 XXX(2) XXX(2) XXX(2) XXX(2)

B001 XXX(5) xYX(5) XXX(5)

C~ 001 XX X(5) XKX(5) XKx(5) XXIX(5)

D)CO1 xxx(4) XKX(4) XX(4) M ~ x(4)

D)002 xxM(7)

:001 xx(3, XXX (3)

Fool xxV(1) XYx(1) XXx( 1 xxx(1).-

COlXXX(3) . XXY(5) XXX(5)

101 XYXD() XXX(3) Xxx3 XXX(3) XXX(3) M~(3)

W~i XXX(2) .. X.XX(2)

1002 XYx( 5) xxx(5) xxx(5) XXx(r) .XXX(5)

.1001 XXX(1)

TIBS 9 7 7 7 3 6

Note: "XXX" indicates that the TIB is used for the given scenario.
Complexity estimates are given in parenthesis.

5Table 13-4 TIBs Per Scenario
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all TIBs loaded. SEED schema definitions proved to require a great deal of

time, and the choice of other scenarios for SEED tests was critical. While

the Military Systems Analysis scenario uses only six TIBs, one of these is -

TIB E002, one of the most difficult TIBs to implement. With the allocation

of time for SEED schema definitions more than exhausted, it was necessary

to proceed with an evaluation based on a limited set of input queries.

The following evaluation criteria, extracted from the SOW (4.3.2) were .

applicable to tests of SEED, using a limited set of queries:

o Data Base Creation

0 Data Base Update

o Storage and Retrieval of Data

o Response to Analyst Queries

o Ease of Use

o Overall Performance

It was apparent that these key DBMS evaluation criteria could be observed

and measured for SEED. DBMS performance could be monitored by the General

Purpose Monitor (GPM) to obtain the technical factors, such as disk

activity, accesses per query, and CPU overhead. Behavior of the system

under saturation and overload conditions could be determined by using a

number of replications of the same scenario, rather than a mixture of all

scenarios, as orginally planned. Such factors as the ease with which

commands can be written, their readability, and many specific problems

encountered in the use of the language are independent of the number of

scenarios translated. Quantitative measures, such as labor hours required

for design and machine time required to load the data base could be made.

13-7
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Difficulties in writing schema definitions in the SEED language or

problems encountered in loading could be noted and documented. For these

reasons, an evaluation of SEED could still be completed, even though only

one scenario was translated and implemented.

Errors in SEED appear to be due to the need to use the system under the

IAS operating system, which required software modifications performed by

the vendor.

For ORACLE, all of the modules for each scenario have been coded. All were

successfully tested individually before integration. Although programs for

ORACLE were simpler to write, they tended to be much longer than those for

ADABAS and SEED. The voluminous code associated with ORACLE DBMS calls

forced most of the scenarios into an overlay structure. Table 13-5 shows

the implementation status of each of the scenarios for ORACLE.

Table 13-6 describes each Test Series executed during the RTE Benchmark.

The top half of the table for each Test Series shows the scenario(s) that -jar,

were performed. The bottom half shows the activity generated against

files of the data base.

Table 13-7 is organized by selected measurements indicating relative DBMS

performance for each measurement.

V..%

A, full presentation of all results, by test, is contained in Table 13-8.

13-8
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Scenario Name ORACLE Imgimentatiog Sta-tus

Watch Coded; overlays required

Collection Coord. Two versions implemented

Area Analysis Coded; overlays required

MAC Route Assess. Coded; overlays required

I&W Analysis Coded; overlays required

Military Sys. Anal. Coded; overlays required

Modified Update Implemented

Table 13-5 Scenarios for ORACLE
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I&W DBMS ANALYSIS
* TEST DESCRIPTION

Test ID: A

Scenario No. Terminals

Collection Coordination 12

Update Only (Seed 10)

Files No. No. No. No. No. Recs

*Affected Searches Recs Adds Recs Modifies Recs Deletes Recs Loaded

-G-File 2 30 0

*J-File 1 30)

Table 13-6 Test Series Summary Descriptions (Page 1 of 19)
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Test ID: B

Scenario No. Terminals

Collection Coordination I
Update Only (Seed 20)

Files No. No. No. No. No. Rece
*Affected Searches Recs Adds Recsi Modifies Recs Deletes Recs Loaded .-

G-File 2 7 1 3*

J-File 1 28

Table 13-6 Test Series Summary Descriptions (Page 2 of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: C

Scenario No. Terminals ---

Add 50 Records to1
G-File (Seed 10)

Files No. No. No. No. No. ReescA
Affected Searches Recs Addsl Recs Modifies Recs Deletes Recs Loaded

*G-File 50 50

Table 13-6 Test Series Summary Descriptions (Page 3 of 19)

13-8d
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: D

Scenario ____ No. Terminals

Collection Coordination1
Update and Delete (Seed 10)

Files No. No. No. No. No. Rec sI
Affected Searches Recs Addsl Recs Modifies Recs Deletes Recs Loaded

C-File 2 30 0 0
H-File 1 1
J -File 1 30

-4

Table 13-6 Test Series Summary Descriptions (Page 4 of 19)

, -40
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: E

Scenario No. Terminals

Collection Coordination 1

Update and Delete (Seed 20)

Files No. No. No. No. No. Recs.
Affected Searches Recs Adds Recs Modifies Recs Deletes Recs Loaded

G-File 2 7 1 3 1 3
H-File 1 0
J-File 1 28

41,

..4-

Table 13-6 Test Series Summary Descriptions (page 5 of 19)
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I&W DBMS ANALYSIS

TEST DESCRIPTION .
Test ID: F6

ScenariG ____No. Terminals

Collection Coordination 3
Update Only (Seed 40)

FiesNo. No. o No No. Recs

Affected Searches Recsi Adds Recs IModifies Recs Deletes Recsi Loaded

*G-File 6 21 3 4,
*.H-File 3 2

J-File 3 102

Table 13-6 Test Series Summary Descriptions (Page 6 of 19)
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I&W DBMS ANALYSIS

TEST DESCRIPTION

Test ID: G

Scenario No. Terminals

Collection Coordination 1I

Update Only (Seed 30) L

Collection Coordination1
Update and Delete (Seed 10)

Add to G-File (Seed 10) 1

3

Files No. NO. No. No. No. Recs

Affected Searches Recs Addsl Recs Modifies Recs Deletes Recsi Loaded

G-File 4 72 50 50 1 1 1 1
H-File 2 1
J-File 2 63

Table 13-6 Test Series Summary Descriptions (Page 7 of 19)
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I&W DBMS ANALYSIS

TEST DESCRIPTION

Test ID: H

Scenario No. Terminals

Collection Coordination 1
Update Only (Seed 40)

Collection Coordination .

Update and Delete (Seed 10)

Add to G-File (Seed 10) 1

3

Files No. No. No. No. No. Recs

Affected Searches Recs Adds Recs Modifies Rees Deletes Recs Loaded

G-File 4 44 50 50 2 2 1 1

H-File 2 1
J-File 2 67

* Table 13-6 Test Series Summary Descriptions (Page 8 of 19) -

. . . . . . .
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I&W DBMS ANALYSIS

TEST DESCRIPTION

Test ID: I

Scenario No. Terminals

Collection Coordination 5
Update Only (Seed 10)

*Files No. No. No. No. No. Rec -

*Affected Searches Recs Adds Recs Modifies Recs Deletes- Recs Loaded_

*G-File 10 81 36
H-File 5 2 __

J-File 5 156

J 5

Table 13-6 Test Series Summary Descript ions (1Pagt' O f 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: J

Scenario No. Terminals

Collection Coordination 3
Update Only (Seed 30)

Collection Coordination 2

-~Update and Delete (Seed 10)

Add to G-File (Seed 10) 1

6

Files No. No. No. No. No. Rec
Affected Searches Recs Adds Recs Modifies Recs Deletes Recs -Loaded

G-File 10 93 50 50 4 13 2 7
H-File 5 156
J-File 5 2

iiec 13-6 'rest Series Summary Descriptionfs (Page 10 of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: K

___Scenario ___No. Terminals

*Collection Coordination 3
Update Only (Seed 50)

Collection Coordination 20
Update and Delete (Seed 10)

Add to G-File1

6

Files No. No. No. No. No. Recs
*Affected -Sea-rches Recs Addsl Recs Modifies Recj Deletes Recs Loaded

*G-File 10 66 50 50 5 15 2 7
*H-File 5 1

3-File 5 151

Table 13-6 'rest Ser iUs 'IrW isc ript ons (P1age il of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: L

Scenario No. Terminals

Collection Coordination 5J
Update Only (Seed 50)

Collection Coordination 2

Update and Delete (Seed 10)

Add to G-File1

8

Files No. No. No. No. No. Rees
Affected Searches Recs Adds Recs Modifies Recsl Deletes Recsl Loaded

G-File 14 >66 50 50 23 15 2 7
H-File 7 > 1
J-File 7 >151

Table 13-6 Test Series Summary Descriptions (Page 12 of 19)

13-8m
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: M

___Scenario No. Terminals

Watch with C-File1
(Seed 10)

Files No. No. No. No. No. Recs,

Affected Searches -Recs Adds Recs Modifies Recsl Deletes Recs Loaded

A001A 1 1 0-1 0-1
*.AlTXT 1 1 0-11 0-1

B001A 0-1 0-420
B001B 0-1 0-420

COOIA 0-3 0-3
C001B 0-3 0-3
COOIC 0-3 0-3
C001D 0-3 o-3

D002F 0-1 0-1

E001A 1-2 1-2 0-1 0-1

F001A 0-1 0-400
FOOIB 0-1 0-400

H001A 0-1 0-11

I002A 0-1 0-3 9

Table 13-6 Test Series Summary Desriptions (Page 13 ol 1))
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I&W DBMS ANALYSIS
TEST DESCRIPTION

u Test ID: N .

Scenario_ No. Terminals

Watch with C-File1
(Seed 20)

r I'

Files No. No. INo. No. No. Recs
Affected Searches lRecs Adds Recs Modifies Recs Deletes Recs Loaded

A001A 1 1 0-1 0-1
AlTXT 1 1 0-1 0-1

B001A 0-1 0-420
B001B 0-1 0-4201

C001A 0-3 0-3
C001B 0-3 0-3
COQIC 0-3 0-3
C001D 0-3 0-3

D002F 0-1 0-1

E001A 1-2 1-2 0-1 0-1

F001A 0-1 0-4001
F001B 0-1 0-400

HOOlA 0-1 0-11

1002A 0-1 0-3

Table 13-6 Test SEries Summary Descriptions (Page 14 of 19)
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I&W DBMS ANALYSIS
* TEST DESCRIPTION

Test ID: 0

Scenario No. Terminals

Watch without1
C-File (Seed 10)

Files No. 1No. No. No. No. Recs'
Affected S earches Recs Adds jRecs jModifies Recs Deletes Recs Loaded2

A001A 1 1 0-1 0-1
AlTXT 1 1 0-1 0-1 -

LW4
B001A 0-1 0-420
BOOIB 0-1 0-420

COOlA 0-3 0-3 I

COOlD 0-3 0-3

D002F 0-1 0-1

E001A 11-2 1-2 0-1 0-1

F001A 0-1 0-400
F001B 0-1 0-400 I@

HOQIA 0-1 0-11

I002A 0-1 0-3

Table 13-6 Test Series Summary Description (Page 15~ of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

* Test ID: P

-Scenario - No. Terminals

Watch without1
C-File (Seed 20)

T

Files ~ No. No. No. No. No. Recs

Affected [Searches IRecs Adds Recs Modifies Recs IDeletes Recs Loaded

A001A 1 1 0-1 0-1
*AITXT I 1 0-1 0-1

BOOIA 0-1 0-420
*BOQIB 0-1 10-420

*C001A 0-3 0-3
C001D 0-3 0-3

D002F 0-1 0-1

E001A 1-2 1-2 0-1 0-1

F001A 0-1 0-400 .

F001B 0-1 0-400

HOOlA 0-1 0-11 0

I002A 0-1 0-3

Table 13-6 Test Series Summary Descriptions (Page 16 of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: Q

___Scenario No. Terminals

Simple Query 0
(Retrieve on one key)

Files No. No. No. No. No. Recs
Affected Searches Recs Adds Recsl Modifies Recs IDeletes Recs Loaded

3-File 100 3417

6 Table 13-6 Test Series Summary Descriptions (Page 17 of 19) -

13-8r
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: R

Scenario No. Terminals

*ANDED Query 0
(Retrieve on two keys
ANDed)

Files No. No. No. No. No. Recs
Affected Searclies Recsl Adds; Rees Modifies Recsi Deletes Recs Loaded

i-File 100 19

- - Table 13-6 lest Series Summary Descriptions (Page 18 of 19)
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I&W DBMS ANALYSIS
TEST DESCRIPTION

Test ID: Zl through Z5

Scenario No. Terminals

LOAD 0

*Files No. No. No. No. No. Recs
Affected Searches Recs Adds Recs Modifies Recs Deletes Recs Loaded

.1-File 4950 #1 _

J -File 2475 #2
IJ-File 1.238 #3

J -File 619 # 4
1-File 310 #5

Table 13-6 Test Series Summary Lescriptions (Page 19 of 19)
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I&W DBMS ANALYSIS

RELATIVE COMPARISONS

ELAPSED TIME (SECONDS)

DBMS

EST S.ERIES ADABAS-M ORACLE SEED

A 147 310 -

B 218 326 -

NC 130 794 -

D 147 311 -

E 226 359 -

F 272 427 -

G 322 818 -

H 315 1,083 -

1 307 582 -

J 567 1,537 -

K 426 1,420

L ABORTED 3,707

M 1,780 
-- 

-N 544 --

0 1,764

P 543 --

Q 1,153 830 193

R 54 414 396/366

zi 316 7,726 23,181

Z2 198 3,811 9,747

Z3 132 1,877 4,181

Z4 i14 928 2,016

Z5 103 460 763

Table 13-7 Ralative Comparisons (Page 1 of 6)
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I&W DBMS ANALYSIS

RELATIVE COMPARISONS

CPU ACTIVITY (SECONDS)

DBMS

TEST SERIES ADABAS-M ORACLE __SEED

A 36 89 -

32 94 -

C 86 532 -

D 36 88 -

E 50 114 -

F 75 178 -

G 157 687 -

H 1.50 688 -

I 91 318 -

J 250 962 -

K 252 929-

L ABORTED 1,424 -

H 868 --

N 160 --

0 881 --

P 159 --

Q579 474 ill

R 31 272 217/211

Zi 152 5,188 13,811

Z2 87 2,557 5,798

Z3 54 1,268 2,475

Z4 41 630 1,193

Z5 35 314 455

Table 13-7 Relative Comparisons (Page 2 of 6)
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I&W' DBMS ANALYSIS

RELATIVE COMPARISONS

FILE READ/WRITE SERVICE REQUESTS (RVB, RLB, WVB, WLB)

ERIES ABAS-M ORACLE___ SEED

KA 147 220 -

B 195 451 -

C 3,063 2,235 -

D 147 235 -

E 341 745 -

F 291 803 -

G 4,228 3,315 -

H 4,082 3,270 -

1 556 1,086 -

J 5,893 5,303 -

K 5,917 5,465 - L]
L ABORTED 6,839 -

M 6,114- -

N 912 -- I
0 5,885 --

P 885 --

Q 5,991 3,754 2,037

R 318 2,678 4,083/3,922

ZI 4,240 46,512 160,130 1

Z2 2,269 21,637 56,763

Z3 1,349 9,879 21,497

Z4 926 4,408 10,592

Z5 726 1,874 2,752

Table 13-7 Relative Comparisons (Page 3 of 6)
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'4 I&W DBMS ANALYSIS

RELATIVE COM4PARISONS

PHYSICAL DISK I/Os

DBMS

DBMS

TEST SERIES ADABAS-M ORACLE __SEED

B 697 840 -

C -- 4,131 -

F 2,790 --

G 12, 391 
_ _

H 11,691 -- g
1 3,501- -

J 19,570 
-- 

-

K -- 10,669 -

L ABORTED -- -

M -

Q 24,692 7,767 4,167

R est. 1,081 3,368 8,259

ZI 7,287 89,446 436,029

Z2 4,296 41,394 164,787

Z3 2,904 I 18,801 65,907

Z4 2,307 8,327 30,555

Z5 2,020 3,450 8,881

6 Table 13-7 Relative Comparisons (Page 4 of 6) -

113-8x
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I&W DBMS ANALYSIS

RELATIVE COMPARISONS2

LOAD OVERLAYS

DBMS ______5

TEST SERIES ADABAS-M -ORACLE SEED -

A 177 31 -

B 177 25 -

C 156 15 -

D 177 33

E 159 29 -

F 474 54 -

G 2,574 50 -

H 2,256 58 -

* 1 1,164 70 -

3 5,354 74 -

K 4,406 60 -

L ABORTED 78 -

14 6,230 --

N 780 -I-

0 6,204 -I-

P 780 --

Q 7,054 25 36

R 256 32 32/39

ZI. 372 44 53,917

Z2 376 40 25,473

Z3 367 34 11,354

Z4 368 39 4,120

Z5 366 34 1,672

Table 13-7 Relative Comparisons (Page 5 of 6)
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I&W DBMS ANALYSIS

RELATIVE COMPARISONS

COMPUTE VS. 1/0*

DBMS

TLEST SERIES ADABAS-M __ ORACLE ___SEED

A - --

B 1.15 2.80 -

C -- 2.68 -

F .67 --

G .32 --

H .32 -

.1~..1 .65 -

J .32 -- -

K -- 2.18 -

L ABORTED -- -

zM

.5 153.6

N -- 2.0 .66-

Z2 .59 1.53 .6788'

Z3 .46 1.69 .94

Z4 .44 1.89 .98

Z5 .43 2.28 1.28

- .*(CPU total secs.) divided by (#physical I/Os times 40ms)

Table 13-7 Relative Comparisons (Page 6 of 6)
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I&W DBMS ANALYSIS

TEST SUMMARY

Test erie: A

DBM ADABAS-M ORACLE SEED
ACT _______ _____

ELAPSED TIME1430

CPU - TOTAL'

(secs) 36 89

CPU -DBMS
(ses)5 25i

RYB 147 _________________

RLB 0 175

VV!B 0 16

W1.0 0 21

VLOAD OVERLAY 177 31

'Attributable directly or indirectly to the DBMS

4N Table 13-8 l&W DBMS Analysis Test Summary (Page I of 24)

13-8aa

X.. . . . . . . . . .. . . . . ..- £ *

i.. . -7- ~*b% *- * ** . .V



.|.w.. - . tr. •.. . p h ~ s h ...... . ,. * ,.

I&W DBMS ANALYSISI

Test Sriea: B

DBSADABAS-M ORACLE SEED

LAPSED TIME
(Secs) 218 326

C 1. 
.'..>. 94

(sees)

.CPU -- DBM

(sees) -26

RYB 128 8

__ _ _ __ _ _ __ _ _ __ _ _ 28 270 _ _ _ _ _ _ _ _

Tal 38 I&W DBMS Ays s IstSumr (Page 2 f 4

9::.: 9..

'p....,'9

LOD VELA 177AS- O2AC E r~l '

.D CI TsI 697 840'i-__-__

.9-

.. . . . . . .. . . . . . . . . . . . . . . . . . . . . ...-. ,-... . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. .,



TEST SUMM4ARY L

Test •Seri,: C

DBMS ADABAS-M ORACLE SEED
ATVITY ________

ELAPSED TIME
(sees) J130 794 ________

CPU - TOTAL*

(sees) 86 532

CPU - DBMS
fsees) 28 238 ________

LOAD VERLAR 1156 15_

DISK 1092 131________

Table 1501 __DMAalssesumarPae__f 4

3. -8c

Ta-- Ble1- IWDM AAlsisTstSmmr (AgLE 3E of24)-

• .'.%-

F-LAPSD TI1E3-8cc

Isee ) 19 794' -: ,."
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* I&W DBMS ANALYSIS
TEST SUMMARY

Tes SeL.ries: D

DBMS ADABAS-M ORACLE SEED

ELAPSED TIME1431
*(se s)1431

CPU - TOTALO
(sees) 36 88

CPU -DBMS
(sees) 5 26

*RVB 147 6 ___ _____

*RLB 0 184____ ____

*V 0IV 21 _ _ _ _

*WLB 0 24 ____ ____

*LOAD OVERLAY 177 . 33

*DISK 10a_ _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ _

* Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 4 of 24)

13-8dd
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I1V DBMS ANALYSIS
TEST SUMMARY

Tesat...kz:La: E

----IDBSADABAS-H ORACLE SEED

* ELAPSED TIM
(~~~p) 226 359___ ______

*CPU - TOTAL*
(sees) 50 114

4 CPU -DBMS
(seen) 5.4_______ 34_______

RB242 5 ______ __

21 458 ______ __

n8640_________.

__________2_ 242

LOD VRLA 159 29 _______

I 'Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Sumary (Page 5 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

Test Serlea: F

DBM ADABAS-M ORACLE SEED

ELAPSED TIME
(ses)272 427

CPU - TOTAL*'5 
7(sees) _________ 7

CPU -DBMS
(secs) 11 9__ _ _ _ _ _ _ _ _ _ _ _ _ _

* RYB 251 129________

__ _ _ _ __ _ _ _ __ _ _ _ _ 0 ';QR

liVp 40 in___ _ _

__ _ _ __ _ _ __ _ _ __ _ _ 0 253 _ _ _ _ _ _ _ _

54OADOVERLAY_______54

.

*Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 6 of 24)

13-8ff
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I&W DBMS ANALYSIS 0
TEST SUMMARY

les Stie: C

DBM ADABAS-M ORACLE SEED
ACTIVITY _ __ __

ELAPSED TIME
Isecs) 322 818 _ ______

CPU - TOTAL*
(seca) 157 687

CPU - DBMS
(sees) 44 304

RYE 2,701 13 ________

RLB 0 1-174 _______

WVB ~1,527 525 ________

WLB 0 1.603

* LOAD OVERLAY --2,574 50________

* DISK 10a 12,391 _ _______

*Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 7 of 24)

13-8gg
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I&W DBMS ANALYSIS
TEST SUMMARY

Tes Series: H

DBM ADABAS-M ORACLE SEED

* ELAPSED TIME 35103_______
* ~(secs)__ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

* CPU - TOTAL*'5 8
( sees)10 8

* CPU - DBMS 4 8
(3 (cs)

__ _ _ __ _ _ __ _ _ __ _ _ 2,574 16 _ _ _ _ _ _ _ _

HLB 0 1,246 ________

lIE1,508 531

* WLB 0 1,477

LOAD OVERLAY 11.2,256 58

DISK IOs 11.691 ________

**Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 8 of 24)
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- I&W DBMS ANALYSIS
TEST SUMMARY

Tes Serins: I

ADAB AS-N ORACLE

ELAPSED TIME 307 582

CPU - TOTAL*
*(secs) 91 318

CPU-DBMS 2 1
* . (secs) ________

RV33 505 20

0 716
RLB"

%51 36

'S*WL B1 0 314

LOAD OVERLAY 1 647

DISK IOS 351_______________

'Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 9 of 24)

13-811
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I&W DBMS ANALYSIS0
TEST SUMMARY

DBSADABAS-M ORACLE SEED

ELAPSED) TIME
(sees) _ _ __ _ _ _ __ _ __ _ _ __ _ _ _ 1.537 _ _ _ _ _ _ _ _

CPU - TOTAL*'5 
6

CPU - DBMS 6 9

RYE 3,840 20 ________

RLB 0 2,588___ _____

liVB 2,053 579___ ______

*WLB 0 2,116 ________

LOAD OVERLAY '%5,345 74________

DISK 10a 19. 570________

N Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 10 of 24)

p 13-Bjj



4.I&W DBMS ANALYSIS 7.

TEST SUMMARY

Tes Se.ries: K

DBMSD~ i ADABAS-M ORACLE SEED
_ 

___ 

___ ___ __

ELAPSED TIME
(sees) 426 1,420

CPU -TOTAL*

(sees) 252 929

CP BS6 344 _________

RVB .88819

__ _ _ _ __ _ _ _ __ _ _ _ _ 0__ _ _ __ _ _ _ 2,637_ _ _ _ _ _ _ _ _

WVB 2,029 588

WLB 0 2,221 ________

LOAD OVERLAY 4,406 60

DISK IOS ________ 10,669 ________

'Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 11 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

Test Seis L

DBMS ADABAS-M ORACLE SEEDACTIVIIX

ELAPSED TIME 3707

.(B"- .--

CPU - TOTAL*
(sees) 1,424

CPU -DBMS
(secs) __476 "__ _._.'_

Iz
I-RVB ______,.___ 28 2 '

RLB 3,563

0

WVB 612

WLB 2,636

LOAD OVERLAY 78

"-" DISK IOs •'-

*Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 12 of 24)

13-8LL
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I&W DBMS ANALYSIS
TEST SUMMARY ~-

Test Srig: M

DB4 ADABAS-M, ORACLE SEED

ELAPSED TIME

CPU -TOTAL* ,8 ______

6,100

WYB 14 ______

WLB 0

LOAD OVERLAY "-.6,230________

DISK IOS _________________

* *Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 13 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

Test A=WA: N

DBM ADABAS-M ORACLE SEED

ELAPSED TIME
(Seca) 544_______

CPU - TOTALO 6
5160

(secs)________

CPU - BM 4

(seca)

LA VRLY%

DIKls________ _______

I.-0

'Attributable directl tly to the DBMS

IS Table 13-8 I&W DBMS Analysis Test Summary (Page 14 of 24)

13-8nn ''
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I&W DBMS ANALYSIS
TEST SUMMARY

TetSris

DBMS ADABAS-M ORACLE SEED

ELAPSED TIME
(aees) 1,764 ________

CPU - TOTAL*
(sees) 881

CPU - DBMS
* (secs) 355_ __ _ _ _ _ _ _ __ _ _ _

2 RVB 5,872__ _ _ _ _ _ _ _ _ _ _ _ _ _

'-p. wv~~~ 13__ _ _ _ _ _

WLB 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LOAD OVERLAY --6,204I

DISK IOs _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 15 of 24)

13-8oo
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I&W DBMS ANALYSIS
TEST SUMMARY

TesSries: P

DBSADABAS-M ORACLE SEED

ELAPSED TIME

CPU - TOTAL*'5
(sees)15

CPU -DBMS
(secs)__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

RVB 884

WLB0

LOAD OVERLAY78

DISK IOs_________

4 'Attributable directly or indirectly to the DBMS

Opp, ITable 13-8 I&W DBMS Analysis Test Summary (Page 16 of 24)

13-8pp
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I&W DBMS ANALYSIS
TEST SUMMARY

les Seie: Q

DBSADABAS-M ORACLE SEED
a~C~ii

ELAPSED TIME
1,153 830 193(sees) ________

CPU - TOTAL*
(sees)579 47411

18161 32

5981 1,840

________________3__ 
3,715 197

018 0 4

W4W4

WB020 0

LOAD OVERLAY7,5253

S.DIK ~s24,692 7,767 4,107

'Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 17 of 24)
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IW DBMS ANALYSIS
TEST SUMMARY0

Test;. Sef: R w 0ad
> >

. -' -- - DBMS ADABAS-M ORACLE SEED ""-
.[ ' w ACTIVITY '%

- .-. ;IuL:nda:-

ABOAPSED TIME-AES

Te) 54 414 396 366

CPU - TOTAL*
(sees) 31 272 217 211

CPU - DBMS

"sees) 14 105 33 61

RV 315 12966 3577

3LB 2,671 1,117 345

_'_ _ _ _ _0 6 0 0

',' 0 0 0 0

LOAD OVERLAY 256 32 32 39

DISK IOs ___ ___ 3.368 8,259

.,- *Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 18 of 24) -.
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I&W DBMS ANALYSIS
TEST SUMMARY

Test Sgi: S "

" :0

DBMS ADABAS-M ORACLE SEED-, ACTIVITY .

ELAPSED TINE ----"

(secs) 567

CPU TOTAL*
(sees) 25 312

, , CPU - DBM4S"-"-
-U.DBes) 8.6 64

S..
,  

. - . " .

RVB 84 3,847

RLB Ii ,1,190

WVB 190 19

WLB 7 1

LOAD OVERLAY 253 89

DISK IO . 864 ..... 10,327

, *Attributable directly or indirectly to the DBMS

..1. Table 13-8 I&W DBMS Analysis Test Summary (Page 19 of 24)
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I&li DBMS ANALYSIS
TEST SUMMARY

Tps Srigs: Z 1

DBSADABAS-M ORACLE SEED

ELAPSED TIME 367762,8

CPU - TOTAL" 152 5,188 13,811 h
r. (sees) ________

CP -DBS75 2,380 3,374
(secs) ________

* RE2,135 1,867 71,661

*484 18,000 58,190

*1,289 6,670 24,486
WVB _ _ _ _ _ _ _ _

WLBL 332 19,975 5,793

LOAD OVERLAY 37244597

____________ 7,8789,446 436,029

*Attributable directly or indirectly to the DBMS

hP Table 13-8 I&W DBMS Analysis Test Summary (Page 20 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

T.tisj: Z2 .

DBMS ADABAS-1- ORACLE SEEDACTIVITY ' ?

ELAPSED TIME
(sees) 19a 3,.ql 1 9,747

CPU - TOTALI
(sees) 87 2,557 5,798

CPU - DBMS 38 1,174 1,468
(secs) _-_-_--"_ _,

1,005 933 21,312RVB .. ..

ELB 298 7,736 19,005

wVB 631 3,251 13,760

WLB 335 9,717 2,686

LOAD OVERLAY 376 40 25,473

DISK lOs 4,296 41,394 164,787

n1

* Attributable directly or indirectly to the DBMS -'.

Table 13-8 I&W DBMS Analysis Test Summary (Page 21 of 24)
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I&W DBMS ANALYSISTEST SUMMARY

DBSADABAS-M ORACLE SEED

ELAPSED TIME
(.sees) 132 1,877 4,181

'4., CPU - TOTAL*
4'(sees) 54 1,268 2.475

CPU - DBMS 1 8 6

RB488 470 7,136

RB 223 3,157 6,575

WB319 1,571 6,634

WD319 4,681 1,152

LOAD OVERLAY 367 34 11,354

DIK ~s2,904 18,801 65,907

*Attributable directly or indirectly to the DBMS

Table 13-8 I&W DBMS Analysis Test Summary (Page 22 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

DBM ADABAS-M ORACLE SEED

ELAPSED TIME
*(Secs) 114 928 2.016

CPU - TOTAL*
(secs) 41 630 1,193

CPU - DBMS
(secs) 11292 308

RVB 241 238266

RLj205 1,225 1 4,379

WVB 167 743 3,086

* WLB 313 2,202 461

LOAD OVERLAY 368 39 4,120

DISKlos2,307 8,327 30,555 __

*Attributable directly or indirectly to the DBMS

* Table 13-8 T&W DBMS Analysis Test Summary (Page 23 of 24)
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I&W DBMS ANALYSIS
TEST SUMMARY

7

TetSeis Z5

DBSADABAS-M ORACLE SEED

ELAPSED TIME
(sees) 103 460 763

CPU - TOTAL*
(sees) 35 314 455

CPU - DBMS
(sc)6 146 132

RB126 122 1,137

RLB 190 439 87

WVB 95 333 1,386

315 980 142

LOAD OVERLAY 366 34 1,672

DIK ~s-_____ 2,020 3,450 8,881

*Attributable directly or indirectly to the DBMS

g Table 13-8 I&W DBMS Analysis Test Summary (Page 24 of 24)
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13.2 Comparative Analysis by Ty~e of Activity

This paragraph presents comparisons of the three DBMSs' efficiency while

performing three general types of activity: LOAD, RETRIEVE, and UPDATE.

Multi-user effects are then examined using statistics gathered during .

execution of the multi-user I&W scenarios. A ranking of performance is

followed by discussions of the sensitivity of performance to operational

variables, the significance of observed and projected performance to I&W'-.

requirements, and recommendations for improvement. Tables 13-6 through

13-9 contain statistics used during this analysis.

13.2.1 LOAD.

(Test Series ZI-Z5)

13.2.1.1 Compari.n

To acquire statistics on LOAD performance, the J-File was loaded five

times with each DBMS. The number of records loaded was doubled on each

load for the purpose of developing a set of curves representing

performance as a function of number of records loaded. An unordered

flat-file input was considered the most neutral of formats and was

therefore employed in all loads. It was discovered that SEED is painfully

sensitive to input structure and ordering. The input it was presented 12
with is perhaps the worst it could experience. With a small amount of

effort, a user site could pre-process data to better suit SEED, probably

bringing it up to the load efficiency of ORACLE as observed.

The unequivocal winner of the LOAD competition, however, is ADABAS-M. Its

performance in LOADing, when compared to that of the other two DBMSs, is

dramatic; for example, ADABAS-M took 316 seconds of elapsed time to load

4,950 records, compared to 7,726 seconds for ORACLE and 23,181 seconds for

SEED. In addition, the elapsed time (and other measures) for ADABAS-M, as

a function of number of records loaded appears to be very close to linear.

13-9
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13.2.1.2 Sensitivity to ODerational Variables

A projected figure of approximately 8,000 seconds for ADABAS-M to load

approximately 150,000 records gives support to the vendor's claim of

-. 100,000 records loaded in 1 1/2 hours. ORACLE appears to exhibit a slight

- increase in elapsed time per record as the number of records increases

(.025 seconds increase per record per doubling), whereas SEED appears to

incur an additional second per record for each doubling. Using these

numbers to project would give 266,909 seconds (74 hours) for ORACLE and

1,494,965 seconds (415 hours) for SEED to load approximately 150,000

records. The SEED number, it must be remembered, is an absolute worst

possible case.

13.2.1.3 Significance to I&W Reguirements

Since loading the data base is essentially a one-time chore, the

efficiency of this process is not terribly important, assuming

time-to-load is kept within reasonable bounds. The 74 hours projected for

ORACLE to load 150,000 records, for example, is considered reasonable in

that it represents approximately three days of non-stop loading, a not

unusual experience when loading intelligence data bases. As mentioned

before, it is anticipated that SEED, with favorable organization of input,

could perform just as well.

'*' 13.2.1.41 Recommendations for Improvement

Obviously, ADABAS-M is in no need of improvement for loading of data. It

is apparent that ORACLE is maintaining index entry order during load. If

this is true, efficiency could probably be enhanced dramatically by

waiting until the end of input has been reached to sequence and organize

the indices.

1 13°1
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13.2.2 RERIV 4

*(Test Series A,D,M,N,O,P,Q,R)

13.2.2.1 Comoa i__l

Retrieval results indicate that the basic access algorithm of ADABAS-M is

inferior to both ORACLE and SEED, but that ADABAS-M's query resolution

logic is superior. In the Simple Query (Test Series Q) where a majority

of the records pass qualification (3,415 out of 4,-Y50), SFED wins handily

since it can CALC directly to owner records of interest and retrieve data

records using pointers found in the owner records. In this case, all

records read are known to pass qualification before they are accessed, so

no effort is wasted. ORACLE must incur overhead in searching to acquire

record pointers, but this overhead is smaller than that of ADABAS-M.

These observations are based primarily upon RVB (Read Virtual Block) and

RLB (Read Logical Block) counts for the three DBMSs for Test Series Q

(5,991, 3,716 and 2,037, respectively). The three time-associated

measures (CPU-DBMS, CPU-TOTAL and ELAPSED TIME) show an even greater

disparity, and support the previous analysis, indicating that there are

not only more disk operations associated with indexing than with hashing

(no suprise), but that, since the CPU times are greater per RVB/RLB

performed in the indexing models, it can be supposed that the logic

supporting indices is more involved and costly than that supporting hashed

access.

A mystery persists in Test Series Q and was also observed in Test Series M

and 0. During this simple retrieval of 3,415 records, ADABAS-M performed

7,040 Load Overlays (LOV) (14 more were performed outside of ADABAS-M).

There is no need in the single program user environment of this test for

rolling programs in and out. Indeed, in Test Series R, identical to Q

except for added query qualifications, this behavior was not observed. It
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was thought that perhaps ADABAS-M was using the LOV as a more efficient

- means for reading data records or indices. Since all of the LOV activity

is to the system disk rather than the data disk, the use of LOV to read

qualifying data records must be discarded. Since Test Series R must have

accessed indices at least as much as Test Series Q, and since R employed

* . only 256 LOVs, this hypothesis was also rejected.

One hypothesis which has not been rejected is that the ADABAS-M design

emphasizes and expects a multi-user environment, and optimizes for this 0

environment to the detriment of the single user, 'batch", type of

.'. ~ operation. It may automatically save its buffer by rolling it out to disk

every time a new record comes in. This action would be taken under the

assumption that the current buffer contents belong to a user other than

the user who owns the record coming in. In this case, it cannot be

assumed that the user of the original buffer is finished with its

contents. The buffer must be saved. A simple check should be possible to

discover whether or not the user has changed. If the same user is

requesting another record, it can be assumed that the original buffer

contents are no longer needed and, therfore, do not need to be saved.

The only other unrejected hypothesis is that the LOV activity is

associated with maintenance of the bit map employed for recording hits.

If for some reason a bit map is being rolled in and out, via LOV, each

time a record qualifies, the activity could be explained. This

explanation would require, however, that for a compound query such as Test

Series R, ANDing on results of multiple key searches is performed before

bit maps are rolled out.

The picture for compound queries is markedly different. In contrast to

the analysis above concerning basic access algorithms, it can be observed

in Test Series R that the query resolution algorithm employed by ADABAS-M

is far superior to those of both ORACLE and SEED. In going from Q, which

retrieves 3,415 qualifying records to R, which retrieves 19 qualifying

0: ..
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records, ADABAS-M elapsed time drops by 95%, ORACLE by 50%, and SEED time

doubles. All other measures are similar. It is obvious from the results

of Test Series R that ADABAS-M resolves the entire query via its indices

before reading data records. ORACLE appears to be reading data records

based on intermediate results derived from part of the query, and then

qualifying further by examination of the record.

The schema definition employed for SEED was the cause of SEED's poor
showing in Test Series R. As defined, the search keys involved (place...... .

name and country code) had no direct relation to each other. Had the

- schema associated place names as a set subordinate to the country code

set, SEED would have performed much better, employing a hash to country

code and a short chain walk (in this data base) to the place name. It was

felt, however, in the schema design phase of the project that requests for

messages by location would normally be by either country code or place

name, not both, since the place names of places of interest in an I&W data

base are generally unique. Where they are not unique, the additional

retrievals for duplicative place names were felt to be less of a burden to

the system than extensive chain walking in a large data base that would

occur if, for instance, TYARATAM were to be sought in the chain of all

places recorded as being in the USSR.

Test Series A and D were Collection Coordination scenarios each simulating

one terminal, starting with identical seeds. The difference in the two

was that A was to modify qualifying records and D was to delete them. In

the event, neither scenario found the correct combination of qualifying
records from the G, H and J files to trigger its modifying or deleting

activity. A total of 61 records were retrieved on simple criteria from

the 3 files. ADABAS-M outperformed ORACLE approximately 2 to 1 in these .

tests. SEED was not tested.
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13.2.2.2 Sensitivity to Operational Variables

ADABAS-M appears to be poorly suited to list processing types of activity,

where long lists of records are manipulated. It is ideally suited for

applications where queries are complex and the number of records

qualifying is low. The bulk of ADABAS-M effort is expended in accessing

data records rather than in finding them. From test results, it would

furthermore seem likely that a larger data base would not seriously impair

the performance of ADABAS-M in its searching activity.

ORACLE took only a little over twice as long to read 3,415 records as it

did to read 61 or 19 records. Unlike ADABAS-M, ORACLE increased time from

Test Series A to Test Series R, even though the number of records

retrieved was smaller for R than for A. This indicates that ORACLE is more

sensitive to the complexity of queries than to the number of records

retrieved.

ORACLE's practice of reading data records before they are completely

qualified could get it into serious trouble in a very large data base.

Depending on the structure and distribution of the data base and the

nature of queries, ORACLE could easily find itself performing tens of

thousands of data record accesses needlessly, thus slowing response to the

analyst drastically and saturating system resources for other requests.

This effect has been avoided in intelligence data handling systems facing

the same problem by allowing only pre-defined and formatted queries. In

doing this, however, the flexibility and power of SEQUEL and the data

model supported by ORACLE, probably its best features, would be

neutralized.

SEED would be relatively insensitive to the size of the data base if all

keys were CALC keys. Some degradation would occur, however, as the size

of the data base increases relative to the available disk storage, due to

hash collisions. As queries become more varied, it becomes more likely

that keys will not be CALCed, thus requiring chain walking or unnecessary

retrieval of records which satisfy only part of the query (as in ORACLE).

L....."-..".-... ..... "......-............".....



*e At this point, SEED becomes very sensitive to the distribution of data.

Thus, if long chains exist, SEED will perform poorly on queries.

Likewise, if relationships between data have not been established at

schema definition time, SEED must perform extra work to associate them.

13.2.2.3 Significance to I&W Onerations

Since I&W analysis is currently characterized by queries of a fairly

standard and pre-determined nature, it is tempting to speculate that an

appropriate data base design using SEED would be the most efficient

approach. Two considerations, however, work against this decision. The

first is that I&W activity to date has to a large degree been shaped by

the tools it has had available to it. If a more flexible and powerful

query tool were available, queries might not be so constrained. The other

consideration is the growing potential importance of artificial

intelligence to the I&W process. If artificial intelligence capabilities

are to be introduced to enhance the effectiveness of the I&W analyst, they

cannot be constrained by the inherent inflexibilities of the CODASYL model

demonstrated or this project by SEED.

ADABAS-M performed best of all in the tests executed, except for the Q

Series, which is not considered typical for I&W operations (long lists are

seldom retrieved). In addition, ADABAS-M is perceived as supporting a 7 ]
more flexible query environment than SEED in that keys may be designated

for all access requirements without running into limitations which are

built-in (e.g., only one CALC field per record) or resorting to structures

which become cumbersome in large data base environments (e.g., chains).

ORACLE, while not performing as well as ADABAS-M, appears to be less , -7

sensitive to the type of query and the most flexible of the three syste.is

tested. This augurs well for the I&W environment, especially that of the

future. -
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13.2.2.4 Recommendations for Imnrovement

ADABAS-M's problems with Test Series Q and excessive load overlay action

should be investigated. It is quite likely that a minor modification

could solve the observed inefficiencies. If the hypothesis stated above, 9
that the LOV activity is due to an assumption that the environment will be

heavily multi-user, is true, it may not pay to modify ADABAS-M, since the

I&W environment is a musti-user environment. A trade-off investigation

examining just how heavily multi-user the environment is, compared to the

added CPU cost of knowing when a buffer need not be rolled out, compared

to the CPU and I/O savings when roll-outs are avoided, should be performed

before modifying ADABAS-M. .-

ORACLE would benefit from additional logic which would enable it to

resolve entire queries before accessing data records, as ADABAS-M

does. This would be a considerable effort in the best of cases. It is

likely that the basic structures of ORACLE may not support such a

modification.

13.2.3 UPDATE

(Test Series B,C,E,F,G,H,I,J,K,L)

" 13.2.3.1 Co""':" ."

ADABAS-M performed better than ORACLE on every update scenario executed.

Table 13-9 shows update test statistics for ADABAS-M and ORACLE, for the

measures: elapsed time, total CPU time (attributable to the DBMS), and

file service requests. The column "O/A" is the result of dividing the

ORACLE statistic by the ADABAS-M statistic and shows the advantage (ratio

tlarger than 1.0) or disadvantage (ratio smaller than 1.0) of ADABAS-M

relative to ORACLE.
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One overriding effect should be discussed. When ADDing records to the

G-File, two separate relations had to be updated during the ORACLE tests

due to the limitation on size of the SEQUEL working area. This caused

extra command parsing and logic execution for ORACLE, handicapping it

significantly.

The degree of this handicap can be seen in both elapsed time and total CPU

time:

o The elapsed time advantage range (ADABAS-M to ORACLE) for tests

having no ADDs (Test Series B,E,F and I) is 1.5 to 1.9. The

range for total CPU time is 2.3 to 3.5.

o The elapsed time advantage range for tests which include the 50

record ADD (Test Series C,G,H,J, and K) is 2.5 to 6.1. The

range for total CPU time is 3.7 to 6.2.

Additionally, it can be noted that there is a general trend for the

advantage to drop as ADDs become a smaller proportion of total activity.

Test Series C, which shows the greatest advantage for ADABAS-M (6.1, 6.2)

performs only ADDs.

The only advantage shown for ORACLE is for file service requests during

the ADD related tests, this advantage increasing as ADDs become a greater

proportion of the activity. This indicates that although ORACLE has a

relatively difficult time deciding what to do and how to do it, it is more

efficient in actually storing new records. This condition of being

relatively CPU bound is born out by page 6 of Table 13-7, which depicts

CPU time versus physical I/O time. There is no suprise here. Since ORACLE

supports a more general data model and more powerful (non-procedural)

interface language, it can be expected to be more CPU intensive.

-@1
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13.2.3.2 Sensitivity to ODerational Variables

Examination of Table 13-10, which orders tests according to resouce

utlization and workload, will show a very strong correlation of all three

measures of ORACLE resource utilization to the number of commands issued 0

to the DBMS. This supports comments made above concerning the expense

involved in parsing a non-procederal language and supporting a very

general and basic data model. The indication is one of almost direct

correlation. ADABAS-M also shows a strong correlation of CPU time to the O

number of commands issued. Other ADABAS-M correlations are looser.

Of particular interest is the number of seconds of CPU time used by the

two DBMSs per command. ADABAS-M takes from 1.7 to 4.0 seconds per command

for more active jobs (C,G,H,I,J,K). It is in the 5.0 to 8.3 second range

for less active jobs (B,E,F). ORACLE, for more active jobs, takes

approximately 10.6 to 13.8 seconds per command. For less active jobs, it

takes from 11.9 to 19.0 seconds per command. This means that ADABAS-M

would saturate the CPU sometime before 35 requests per minute are made of - .

it from resident drivers. It would saturate the CPU sometime before 12

requests are made of it from quick in and out drivers. ORACLE CPU best

case saturation points are, respectively, 6 and 5 seconds.

Another observation should be made concerning the multi-user

characterisics of ADABAS-M as they apply to update activity. It is the

practice of ADABAS-M to maintain updated and new records in primary memory

until they are forced out by space limitations or until ADABAS-M itself is

terminated. This practice was observed during the benchmark tests when . ,-"

update tests were run to completion and their statistics blocks contained

now writes to the data disk. The tests had to be re-run, with termination

of ADABAS-M, to get valid statistics. ADABAS-M was still alive in memory,

idling, waiting for other jobs to request its services. It was oblivious

to the fact that its only user had terminated, and still maintained the
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updated or added records in active buffers, assuming that until it

absolutely had to put them on disk, it might as well keep them in primary

memory in case another user requested them. Some savings may be had here

. if users tend to access the same records. This policy of maintaining

updated and new records explains ADABAS-M's non-optional journaling of

updates. If updates are not to be made permanent (written to disk) at the

termination of the job which updated them, then some provision must be

made to assure the user that the updates will eventually become permanent

even in the eventuality of system failure sometime subsequent to

successful termination of the update job. Automatic, non-optional logging

of updates accomplishes this. This logging activity, of course, uses

system resources, but it is certainly faster than immediate updates to the

data base on disk. Logging activity can be observed, in fact, via the -

disk cylinder access and head movement histograms produced during the -

benchmark by the General Purpose Monitor, to be sequential, in-track

writes, causing a minimum of costly head movement, usually none.

13.2.3.3 Significance to I&W Reguirements

Since the I&W environment will likely continue to be that of a system of

resident application drivers and will include direct calls to the DBMS

from terminals, the CPU to command ratio should be in the low end. Thus,

taking the best case for the more efficient DBMS, the system can be

expected to support, at a theoretical maximum, 35 requests per minute. To

maintain acceptable response times, this number should be lowered to

approximately 25 requests per minute. This is probably in range for

existing systems, but allows little room for an increase in the number of

users and almost no support for advanced techniques of automatic inference

and decision support. This is a generic problem to all data base 0

management services provided by host resident software.
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The automatic, non-optional journaling policy of ADABAS-M presents a

question. Since it makes possible a savings when updated records are soon

accessed again, it is potentially a resource saving policy. It can also

be said that, since data integrity and security from loss are important

considerations, that no resources are wasted; some form of journaling for

recovery must in any case be provided. It is possible, however, that

there may be a desire to avoid the cost of journaling on some files, as in

the case of analyst work files, or possibly, to speed up processing during A

periods of urgent demand.

*13.2.3.4 Recommendations for Improvement

It is felt that there is not much room for improvement in resource

utilization in either ADABAS-M or in ORACLE. ADABAS-M appears rather

efficient and ORACLE appears just as efficient considering the greater

power and flexibility it affords. Unfortunately, this performance can

probably not be enhanced sufficiently to meet algorithmic and level of 0

support enhancements planned for I&W systems.

13.2.4 Multi-User Effects

(Test Series F,G,H,I,J,K) .

13.2.4.1 . smtro±n

No discernable penalties were incurred either by ADABAS-M or ORACLE in the

support of multiple users. Test Series F,G, and H all had three users.

Both DBMSs showed marked increase in system resource utilization during G

and H as compared to F, but G and H also performed four times as many

commands as F. Test Series I, which has five users, performed more in the .0

*. range of F than in the range of J and K, which had six users each. Again,

the number of commands performed by I was closer to F than to G,H,J or K.

*' Refer to Table 13-6 for information concerning the numbers and types of

e commands performed for each Test Series.
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Although the number of users did not seem to have great effect, a case

might be made that the number of tasks did have an effect in both ADABAS-M

and ORACLE. The Test Series, which had by far the heaviest resource

utilization (G,H,J,K) also had the highest number of tasks (3). It can be 0

seen that I, which had more users than G and H, and also accessed more

records than G and H, was much lower in resource utilization than they

were. Test Series I also had, however, approximately one third of the

number of commands to process. Again, the number of commands processed

appears to be the determining factor.

As has been discussed earlier in this report, the benchmark tests were

adversely affected by ADABAS-M's restriction of no more than 18 files open 0

at one time. ORACLE's requirement for a separate copy of its user

interface module for each terminal supported also impaired testing. It

would seem that ADABAS-M is designed for a limited application set and

ORACLE for a small number of users. ..
A..

13.2.4.2 Sensitivity to Operational Variables

Although no clear correlation of efficiency to number of users was 0

discerned, the functionality of the systems in supporting large numbers of

users or large application sets is suspect. Although ADABAS-M might

support a large number of users (this has not been proved), they must

limit themselves to a total of 18 open files. ORACLE's requirement for __

embedding itself in user tasks could, at some point, cause a shortage of

system memory.

13.2.4.3 Significance to I&W Reguirements 0

ADABAS-M's 18 file restriction is severely detrimental to I&W

requirements. Nct only does it put an unacceptable limit on expandability

of I&W systems, it would not even now support system files and analyst S

work files at the same time.
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ORACLE's memory eating propensity probably puts an unacceptable upper

limit on the number of users.

13.2.4.4 Recommendations for Imorovement 0

Probably the 18 file limitation in ADABAS-M is an arbitrary number which

could be increased with a minimum of effort. The limitation is placed

because a buffer is kept for each open file, thus using memory for each

open file. If the subject I&W system has sufficient memory, there is no

reason why an adequate number of files could not be supported. For

example, assuming each buffer consists of 512 bytes, 100 open files could

be supported at the cost of only 51,200 bytes of memory. ,_

ORACLE's problem is more at the heart of its design philosophy

(multi-tasking rather than multi-serving). It would probably be a major

overhaul to change it.

ItsI
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14.0 QUALITATIVE EVALUATION FACTORS

This section contains qualitative evaluations of the ORACLE, ADABAS-M, and

SEED systems from the point of view (1) of the user and (2) of the 6

programmer. Other comments, dealing with specific system features, are

included in the first subsection.

The material contained in this section is derived from a full year's

experience with each of the systems under test, and reflects those

features which may prove most significant in the actual choice of a

system. Factors are included which appear to have the greatest potential

impact on system selection. No single DBMS was found to be so outstanding

that it can be recommended without qualification for all I&W analyst

requirements. For this reason, this set of qualitative evaluations may be -.

.. used to provide guidance in locating those features required by a - -

particular installation.

Subsection 14.1 contains comments and descriptive material in narrative

form. Subsections 14.2 and 14.3 contain evaluations in outline form.

Recommendations from the point of view of user-analysts and programmers L47

are contained at the end of these two subsections.

14.1 Qualitative Evaluations

This section contains narrative evaluations of the ORACLE, ADABAS-M, and

SEED systems along the following dimensions:

o Query Language

o Interactive User Interface - "

o Host Language Interface _

o Data Base Administrator Utilities
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14.1.1 Query Languages

The ORACLE query language is SQL, a version of the family of SEQUEL 0I
languages developed by IBM. SQL is English-like, containing many "noise"

words (i.e. words which are not needed in the query, but which assist the

human reader, such as "from," "where," "in," etc.) The SQL parser does not

require all the noise words, and many words can be abbreviated. The 0

language is well documented, with many examples.

-' The ADABAS-M query language, ADASCRIPT-M, is not English-like in the sense

that noise words are not used or required.

Queries to SEED use the Fortran-oriented Data Manipulation Language, which

is neither user-friendly nor English-like. The commands available for user

are strictly dependent on the definition of the data and relationships

defined for the data base.

14.1.2 Interactive User Interface

In ORACLE, the SQL interactive processor is useful for debugging and

quickly inspecting data base contents. However, it has some undesirable

features:

Although SQL prints column headings for a query, the heading is truncated

to the length of the field. .

The data buffer size is a hindrance with the I&W data base because some

records are too large to be displayed at one time. When this happens, the

user is forced to select only certain fields for display. However, note

that ADABAS-M does not permit the user to select fields for display, and

all fields are always returned.

14-2

• o. " o

"........+.......... , . . . . ........... ...... ."



In ADABAS-M, the interactive debugging program was used for inspecting

data base contents, as well as for debugging and other purposes.

ADABAS-M use in general is more limited by the role assigned to the Data

Base Administrator (DBA). The DBA must specifically define and allow user

views for the end user, open files which the user will be allowed to 1
access, and perform other functions which restrict user access to the

system.

. The AMTEST routine used by ADABAS-M does not display field headings. Data

"-". are simply packed into a record buffer and returned -- all the data, all

the time,
4... o

AMTEST is much more "procedural" than SQL; that is, once into AMTEST, the

user must open a thread, open the file that will be accessed, put the

filename into the control block, and specify the user view that will used,

and its length, before a query can be made against that file. If a

different file will be used, the same steps must be performed.

AMTEST allows the user to save information returned from a query to a

user-specified external file, while SQL does not. In SQL, however, once

the user specifies the data base name, then all files in that data base

are made available.

Two interactive query facilities are provided in SEED: HARVEST and GARDEN.

HARVEST provides information about the schema/subschema definition,

displays data values of specified items in the data base, and performs

other functions. As in ORACLE, the user has the ability to display only

selected fields. """-
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I_-..A" The first step in HARVEST is to specify the subschema name and password.

Once this is complete, the user is connected to the data base, and all

data (files, records, sets) are available. HARVEST also allows the user to

save information returned from a query in a user-specified file.

Note that HARVEST is used only to query the data base. No commands are

available for the user to modify or update the data base.

GARDEN, the SEED on-line query facility, is best suited to aid in

application development. GARDEN provides an interactive Data Manipulation -

Language (DML) which allows the programmer to obtain information about the

data base (sets, records, data items), test applications programs, and, if

necessary, modify the contents of the data base interatively.

An end-user, such as an analyst, would find GARDEN much too procedurally

oriented. GARDEN does not provide an English-like query language and can

only be used with a thorough understanding of the structure of, and

relationships within, the data base.

Neither HARVEST nor GARDEN was directly evaluated during this project.

. 14.1.3 Host Language Interface

In general, ADABAS-M requires fewer calls to process a query. Typically,

the steps performed are:

o Open a thread (connect to the data base).

o Open the file to be operated on; use the host language to set up

search buffers and other required files.

14.44
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0 Issue the command to the data base; i.e., for a simple retrieval

based on a key for an entire record, the record contents would

be retrieved in a record buffer. The user is then left to •
"process" or "view" these field values based on relative field . -

positions.

o Close the file. 0

o Close the thread (disconnect from ADABAS-M).

ORACLE requires more calls (probably because it is intended to be

"user-friendly"). In general, the following commands are used:

o Log on to ORACLE.

o Open a cursor (connect to the data base).

o Issue the SQL command to the parser. (Use of the parser reflects

the "user-friendly" approach, since the more natural commands

require more processing.)

o Bind any search variables to the command. (The ADABAS-M

equivalent would be to set up the search buffer. In comparing

the two systems, notice that when using the Host Language

Interface (HLI), ORACLE has the user make several calls to

ORACLE-specific routines, in order to check each step, while

ADABAS-M has the user make use of the host language.)

o Define receiving fields for a retrieval instead of having

retrieved data dumped into a data array.

14-5
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o Execute the retrieval; i.e., perform a search. However, the data

will not be delivered without a FETCH command.

o FETCH the data. (In ADABAS-M the user has the option of passing .

a record buffer in most cases. If the buffer has been defined,

the data are put into it.)

o Close the cursor (disconnect from the data base). "

o Log off from ORACLE.

In SEED, the steps required to process a query are generally very simple:

o Open the data base.

o Issue the commands to the data base.

o Close the data base.

This procedure would require issuing SEED DML commands which are specific ',A

to the structure of the files defined in the schema. That is, a thorough

knowledge of the data base definition is required for navigation.

A simple retrieval based on a key for an entire record for the Weather

Summary file used in these tests would involve:

1. Finding the position in the owner set based on calc key value (a

unique retrieval key used by a hashing scheme to calculate the location of

the page address on which the record is placed), and then:

o o'. . ,6
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2. Finding members of that set based on chaining methods defined.

The I&W data base has been defined with only forward pointers, and would

find the nxt positional member of the set. The user has the option here

of simply locating the record or using a variation of the same command,

which will transfer the data from system buffers to the user work area.

Note that with SEED running under IAS, it was found that all applications -'

interacting with SEED had to be taskbuilt using "split task architecture"

and run from MCR (an IAS facility) as real-time tasks. Using split-task

architecture, the application is linked to a vendor-supplied module which

spawns a subprocess to execute the DML commands.

One feature of the SEED DML is that it includes commands which allow the

user to display diagnostic messages when errors occur.

Another, less desirable feature is that, unlike ADABAS-M and ORACLE, when

an error occurs in an applications program, the user mAs reset the error

status code to zero.

For debugging purposes, it is not always necesssary (or possible) to have

a task execute "successfully" or completely. Unexpected errors may occur,

and the user may abort the task. When this happens in ADABAS-M, the Data

Base Administrator (DBA) must use a utility to close all threads left open - -

by the user (that is, disconnect the user from ADABAS normally). When this

happens in ORACLE, the user and DBA need not take any action, because the

ORACLE cleanup task detects the user task abort and frees the data base

resources in use by abnormally terminating user programs and terminal

processes. : -

14.- • I• .
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Host Language Interface (HLI) documentation is always somewhat cryptic at

first glance. For example, the vendors supply examples in several

" different languages. A problem would occur if the actual implementation

failed to match specifications. The documentation might explicitly state

(or even strongly imply) that certain parameters were optional in a

calling sequence, but experimentation might show that they were necessary.

An example of this type of difficulty, in the ORACLE DBA documentation,

occurred when project personnel used the ORACLE EXPORT utility to back up

portions of the data base. Documentation indicated that certain parameters

were optional and could be entered in any order. After a great deal of

experimentation, it was found that all parameters were actually required,

and that they must be entered in the correct order. In addition, it was

found that after data files had been backed up with the EXPORT utility,

* they could not always be reloaded with the IMPORT utility, which sometimes

indicated errors in data formats. NAN

14.1.4 Data Base Administrator Utilities

In general, for ADABAS-M, the DBA has the ultimate power over use of the

data base, and the DBA functions are quite separate and distinct from the

functions that the user is allowed to perform. This would be an advantage

in an environment in which the user does not want or need access to the

data base at a higher level. For exarole, a user who wants to change a

user view in ADABAS-M must call in the DBA to perform this task.

Although ADABAS-M is not a secure system, the DBA can severely limit the

data base user.

141-8
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ORACLE, as a more user-friendly system, allows dynamic changes to be made
in the data base by the user, and gives no impression of a distinct

separation in roles between the DBA and the user. ORACLE does document a

privilege granting scheme. .

Which of these systems is easier to use? From the point of view of the

user, working interactively with the system:

0 It depends on the documentation available to the user.

o It depends on how well the user knows the contents of the data

base. (This is the most important factor, since SEED requires

the user to understand data base structure for effective use of

the system.)

0 Given that the user is an analyst at a terminal, trying to

process what has been seen and finding anything new based on

previous information, then ORACLE would appear to be the easiest

to use. It might be noted here that in ORACLE a query can be

performed based on the value of AnU field, if response time is

ignored. In ADABAS, a query can be performed only on a field

defined as a key field, and that ADABAS might be limited in use

for adhoc queries unless the user had little imagination (the

test is in the imagination of the data base designer). This

preference for ORACLE is also based on the assumption that SQL

is being compared with AMTEST, and AMTEST would require too much .

set-up time.
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Following completion of the RTE test runs with ADABAS-M, the system

vendor, Software AG, announced that the system was being withdrawn from

further sales because of possible errors in the implementation. It is not

clear at this time what the future status of ADABAS-M will be.

14.2 Analyst-User Viewpoint

This subsection contains, in outline form, characteristics of the three

DBMSs which appear to be most significant from the point of view of the

analyst-user.

o Interactive Language

- ORACLE

-- Easiest to learn and use but only average in execution

-- English-like language

- ADABAS-M'

-- Not as English-like as ORACLE

SEED

Two interactive language options, one for each type of

user:

o1--*
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-- HARVEST

--- Very easy for the non-technical person to use

--- On-line HELP facility to aid the user . .

GARDEN

Resembles host interface language

--- Requires programming background to use and

understand it

o For ORACLE and ADABAS-M, the interactive language resembles the

host interface language. For SEED, one interactive language, GARDEN,

resembles the host interface language.

o Retrievals from non-keyed fields:

- Cannot be performed under ADABAS-M

- ORACLE and SEED can retrieve on any field, not just keyed

fields. This feature is important for ad hoc query entry

o Data retrieval output facilities

- ADABAS-M

-- No field headings or separation among output items

-- Very difficult to read in this form

Entire record is stored in packed format in the record

buffer

14-11
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- ORACLE

-- Field headings with their values

-- If the heading is larger than its value, the heading

is truncated. This may cause trouble if two headings

have the same initial letters.

-- SEED

-- Headings and field values

o User views: versatility of facilities for creating unique views

of the data base for each user

- ORACLE

-- Each analyst can create his or her own table or view

of the data base without changing the actual data

base.

- ADABAS-M, SEED

-- Cannot dynamically create user views. In ADABAS-M the

Data Base Administrator has a dedicated terminal and

must take down the entire system to create new user

views.

14°I--12
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o Analyst aids

1%*

SEED

-- User-friendly on-line Help facility

ADABAS-M, ORACLE j
-- Reference manuals required for questions

o Number of users

- ADABAS-M

-- There is a limit on the number of files that can be

open at the same time. Users can access only the files

that are open at the time.

ORACLE

When the system is used interactively, the number of

users that can use the system is limited. This

limitation may be due to the PDP-11/70 implementation

used for testing.

o Overall evaluation from point of view of user-analyst

- ORACLE preferred from user's viewpoint -Si

Able to retrieve on non-keyed fields, best for ad hoc

queries

1J4-13i , .- .
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... Easiest to identify and retrieve data

.. Provides relational joins, needed for ad hoc queries

-- Easiest to learn

- Negative factor for ORACLE

-'-"Limited data buffer size. If the record is larger than

the record buffer size, it cannot be displayed

directly.

""" 114.3 Programmer Viewoint

"-. This subsection contains evaluation factors seen from the point of view of

the programmer responsible for installation and maintenance of the DBMS.

o Debugging aids

- SEED

"-- Prints description of error

S- ADABAS-M

. -- Prints error code, which must be looked up in manuals

- ORACLE

"-- Prints error code only

,0 -- Error codes cannot be predicted under certain

conditions

14~-1J4
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r:" P. 77 7 7-7

Ol.

Even with error codes, it is sometimes difficult to

determine the actual error

Documentation concerning error codes less complete

than ADABAS-14 and SEED

o Documentation '

- ADABAS-M

-- One manual; describes host language interface.

--- Commands given in alphabetic order

S-- No examples

-- Well written, well organized, user is kept in mind -

ORACLE

One manual

Many examples

-: Many system specific items

-Not well organized for programmer

--.--Understanding the manual requires that the reader know .

the query language

14-1
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SEED

Commands listed in alphabetic order

Examples too simple

-- Structure seemed confusing

-- Training manual was required for some information

Documentation not up-to-date; missing documentation

may be due to the fact that SEED was modified for this :66"

project by the vendor for use under IAS operating

system.

o Record retrievals

- ADABAS-M, SEED

-- Will return record that is being retrieved

- ORACLE

Will not find and get the record at the same time; two

commands are required

o Changes to data base

- SEED

If the file structure changes, with fields added or

deleted, the data base administrator must rebuild the ,
system.

'14-16K,1I ,
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- ADABAS-M, ORACLE

4.-.

-- Changs have minimum effect on programs; it is

necessary only to modify the INCLUDE file and

recompile

o Interference among users

ADABAS-M

If a program aborts while holding a record, this may

cause other users to abort if they are trying to

access that same record. One user can interfere with

other users.

- ORACLE, SEED

cUsers are independent, cannot interfere with each

other

0 Overall evaluation from point of view of programmer

- SEED

Best for quick, short retrievals; SEED's use of calc

fields for data storage is extremely fast

- ADABAS-M

-- Best for complex queries on multiple key fields

1J4-17
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- ORACLE

-- Best compromise for efficiency in both simple and

complex queries

-- Only system to support relational joins for ad hoe L

14i-18
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15.0 CONCLUSIONS AND RECOMMENDATIONS

This section presents conclusions concerning the applicability of the

three DBMSs to the I&W mission. The body of the report should be

consulted for further discussion (Section 1.2) and details (Sections 13.0 . -

and 14.0).

15.1 Conc~]lusions

ADABAS-M, with identified enhancements, is capable of supporting typical

large I&W systems for the near to mid-term (+5 years).

o It can support approximately 25 I&W analysts concurrently with

adequate response times (5-10 sees.) (Section 13.2).

0 It has relatively efficient reorganization capabilities (Section

14.3).

ORACLE, also with identified enhancements, is capable of supporting

typical small I&W systems for the near to mid-term (+5 years).

0 It can support approximately five I&W analysts concurrently

with adequate response times (Section 13.2).

o Its support in terms of ease of use and logical power is the

greatest of the DBMSs tested (Sections 13.0 and 14.0).

o Its flexibility in terms of data base definition and

reorganization is also the greatest of the DBMSs tested

(Section 13.0 and 14.0). --
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SEED, because of its complexity and inflexibility of data base design and

reorginization, is not appropriate to the I&W task, which requires great

flexibility in data base structure and contents.

0 Reorganization is very difficult in SEED.

o Access paths must be incorporated into the data definition,

effectively ruling out the support of unpredetermined inquiry

and research processes.

o SEED is the most efficient in performing simple queries which

have been anticipated at data definition time, but slows down

dramatically as searches become more complex.

None of the DBMSs were found to be robust. All contained program code

errors which caused either invalid results or program or system aborts

(Section 13.0 and 14.0).

15.2 Recommendations

-M. is "i

Although ADABAS-M is considered to be the most efficient of the DBMSs

tested, and the only one capable of supporting a large I&W implementation,

it is not apparent that it would offer any advantages over currently

fielded systems and Air Force owned DBMSs such as SARP V.

ADABAS-M and SEED, which was found to be inappropriate to the I&W . .

environment, are not recommended for new I&W system development.

ORACLE is recommended for interim I&W system development where a small

number of users require a powerful data model and query capability, and

great flexibility in data base re-design and reorganization.

15-2
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Detailed recommendations for improvement of these DBMSs can be found in

Section 13.2. All would require more extensive stress testing and

debugging before they could be fielded.

,, .-.. ;_ ,: -

It is our judgement that the solution to I&W requirements for the mid to

long-term (beginning approximately five years from now) will be found in

currently emerging data base machine technology and future developments in i

special purpose function architecture.
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Appendix A. DATABASE HIGHORDER INTERACTIVE LANGUAGE (DHIL)

This appendix contains definitions of the DHIL commands which were used in

developing the scenarios for this project. 0

The full DHIL includes approximately 100 commands for scenario

specification and control. This summary contains only those commands that

are needed for interpreting the scenarios in Appendix C. In the

definitions provided here, a brief description of the command is given,

followed by a specification of its format. Explanations of the parameters

are given when they are needed, and further comments describe the way in

which the command has been implemented in the RTE. Since the purpose of

the scenarios has been to provide a basis for evaluation of the DBMSs,

several of the commands have been implemented simply as WAIT times,

indicating that they involve operations which are not related to the DBMS

under test.

The following parameter names appear frequently in the definitions:

userview = the subset of data upon which the analyst wishes to

perform an operation

fieldname a field name, within the userview, on which the selection

is based

fieldvalue = the value associated with fieldname when making a

.-. selection request

LOGOP = optional when multiple selection criteria are required; the

logical operator used to make the association between multiple

fieldname/fieldvalues within a selection request (AND, OR)

* . RELOP a relational operator (EQ, NE, GT, LT, GE, LE)

. -1
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- The following DHIL commands have been implemented in developing the

scenarios:
0

ADDON: Add a new record to the data base.

ADDON userview;

The assumption has been made that to add a new record to the data base,

the analyst must first call up the appropriate form, ENTER all relevant

information into the screen, then use the ADDON command to update the data

base with this new record.

The Update scenario uses this command heavily; the translator should

devise an appropriate scheme to represent the data base impact.

°,-..'"

ALERT: Output message to analyst of the number and type of each entry in

the queue.

ALERT;

The following assumptions have been made:

Each analyst has a queue which will contain brief entries describing

messages, memos, "chatters," etc., that have been put into the queue. DHIL

provides a set of commands for operating on these queues.

Every message in the data base will be stored in one (and only one) file.
Messages are added to this data base file by a "phantom" process called

MSGIN (MSGIN will act as the "update" scenario).

A-2
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The process is as follows:

1. Get message from external source.

2. Assign Information Source ID Code.

3. Add new message to data base message file.

4. Based on addressee information:

* ."4a. Update the appropriate analysts' queues by entering the

Information Source ID Code and other necessary information (priority,

title, etc.)

4b. When in doubt about who sees it, update the Watch Officer's

queue with the information as above.

5. Go to Step 1.

CHATTER: Transfer current display to another analyst. .

CHATTER receiving LOGIN identifier [, receiving LOGIN

identifier];

This command updates the receiving analysts' queues and writes all

information to external files. The translator should generate a WAIT time.

A-3
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COMMENT: Scenario remarks.

COMMENT scenario-comments; O

Allows the insertion of comments to give detail on how or why certain

steps will be performed in the scenario. The translator has the option of

ignoring the comment command, or reproducing it within the script. 41,

DELETE: Delete the first record that meets the selection criteria from the

data base.

DELETE ([userview, fieldname RELOP fieldvalue

[LOGOP fieldname RELOP fieldvalue]]);

DELETE without a parameter list (i.e. DELETE);) will cause the removal of

the currently accessed record from the data base.

DELETE with a parameter list causes the translator to find the record that

meets the selection criteria, then remove It from the data base (actually

a RETRIEVE (parameter list); followed by a DELETEO;).

userview and fieldname are standard

fieldvalue = any valid field value (constant, character string,

etc.)

If no selection criterion is specified, delete the current record.

"i. 9
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DISPLAY: Display full body of alert.

DISPLAY [<alert number>][into form <userview>];

This command represents the analyst displaying something in the queue

other than a message, because a message retrieval represents a data base

access, while all other types of alerts should be stored in external

files. The translator could set up an arbitrary retrieval from a
non-database file, or set up a WAIT time.

If <alert number> is not specified, default to highest priority alert in

queue. "DISPLAY [<alert number>] into form <userview>" is used to fill a

data base record format with the data contained in the specified alert

queue entry.

ENTER: Used in the RTE to simulate the analyst entering data into a

previously retrieved form (message form, collection request form, etc.)

ENTER (fieldname newvalue [, fieldname newvalue]);

Only the contents of the display are modified; this command has no effect

on the data base. Subsequent primitive directives control the disposition

of the data. The translator should handle this command as a WAIT time.

FORM: Display the template format for the specified user view.

FORM userview;

This command is used to display a form which will then have information

ENTERed into it by the analyst (a sequence of steps used to add a record

to the data base). The translator should show activity against whatever

files this FORM is contained in, or, if this is impossible, simply execute

a WAIT time.

A5 -
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HARDCOPY: Format and transfer all of current display to hardcopy device.

HARDCOPY; 0

The translator should handle this command as a WAIT time.

INSERT: Add DBMS items (values) to graphics display and insert information 0

about those items into data blocks.

INSERT ([class = <symbol>],[loc <value>], block <value>);

Parameters are:

class optional parameter used to assign a symbol to an item

being added to display.

loc optional parameter: the coordinates of the item being

added to display. If not specified, default to current

position of cursor or light pen. """

block required parameter, used to append a data block to the - O

item identified.

The INSERT command is issued as a WAIT time from the script.

MAP: Generate map background.

MAP ([LAT <fieldvalue>, LON = <fieldvalue> I LOC <location

name>], [SCALE <scale>]);

The analyst must specify either LAT and LON, or LOC, but not both.

LAT, LON the geographic coordinates to be centered on display

LOC = country/region/major city/installation to be centered on

display

A --6
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SCALE = optional parameter which specifies the desired map scale. If

not specified default to the largest scale (1:20m). Scales available are:

1:20m, 1:5m, 1:1m, 1:500k, 1:250k, 1:100k, 1:50k, 1:25k, 1:10k, 1:7.5k.

The translator should make the appropriate retrievals against whatever .-.-

data base file this information is stored in.

MODIFY: Change current selected data base items (single instance)

MODIFY (fieldname new value [, fieldname new value]);

fieldname the name(s) of the field(s) within the record that should

be modified. .;-.--

new value any valid field value (constant, character string,

variable, etc.)

This command is used to represent the analyst making an update to the

specified fields in the currently accessed record. The translator should

update the specified record in the data base.

PAGE: Scroll the display image forward or backward one "page" at a time.

This command is used for the RTE to simulate the ai.alyst pressing the

appropriate function key for scrolling.

PAGE;

The translator should handle this command as a WAIT time.
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PERFORM: Execute a function and return.

PERFORM function/procedure/subroutine name; O

The translator should replace the PERFORM command with the appropriate

FORTRAN CALL statement.

PLOT: Retrieve DBMS items and display on previously generated map.

PLOT ([userview, fieldname RELOP fieldvalue [LOGOP fieldname RELOP

fieldvalue]], CLASS = symbol, [BLOCK/NOBLOCK]);

Retrieve multiple instances of data that qualify by the specified

selection criteria and plot onto current map display.

CLASS = classification of symbolic data to be presented.

BLOCK/NOBLOCK optionally specifies that a data block/tag is to be

appended to each symbol generated for display. (BLOCK is the default.)

The translator should generate commands for the necessary data base

search/retrieval based on the selection criteria specified.

PLOT without selection criteria (PLOT C, CLASS = symbol,

(BLOCK/NOBLOCK]);) allows the analyst to plot the information associated

with the record currently being displayed. The translator handles this as

a WAIT time.

QUERY: Select specified data (multiple instances - list display).

QUERY (userview, fieldname RELOP fieldvalue [LOGOP fieldname RELOP

fieldvalue], [SORT BY fieldname [ASC/DESC]]);

A-8
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The parameter list follows the standard definition.

QUERY will retrieve all records in the data base that meet the selection

criteria and display them sequentially to the user in SORTed order (if

specified) with scroll capability. The translator should perform the steps

required to access the specified records, and perform the SORT (if

specified) on those records found. (For the RTE, SCROLL is represented by

the PAGE command.) "

RECALL: Return the most recently STOREd display (from the top of the STORE -

file) to the terminal.

RECALL [STORE];

If the optional parameter STORE is given, the current display will be

STOREd after the top display is RECALLed.

The translator handles the RECALL by reading the top "display" (most

- recently stored display) from the STORE file, displaying it to the user,

and removing this information from the STORE file. In the RTE, the second

step (displaying the information to the user) is omitted.

If the STORE parameter is given, move the current display information to a

temporary file, perform a RECALL, then STORE the information from the

temporary file to the STORE file.

RETRIEVE: Retrieves the first occurrence of a record that meets the

selection criteria (from userview), and displays it to the analyst through

the userview.

".- RETRIEVE (userview, fieldname RELOP fieldvalue [LOGOP fieldname RELOP

*0 fieldvalue]);

A-9
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The translator should perform the steps required to access the specified

data base record.

REVIEW: Retrieve and display next record of data that qualify by the

selection criteria in the previous SEARCH statement (get next record (in

SORTed order) from hit-list). When end of data is reached transfer control -

to statement following END-SEARCH. -

REVIEW;

The translator will handle the SEARCH/REVIEW pair according to the types

of data base access commands available for each DBMS.

ROUTE: The ROUTE command is used to notify an analyst (<receiving login i. *.

identifier>) that the specified message should be seen by inserting the

information associated with that message into the alert queue.

ROUTE (LOGIN-ID <receiving login identifier>, MSG-ID =

<fieldvalue>, PRI = <fieldvalue>, SUBJ <fieldvalue>);

The ROUTE command is issued as a WAIT time from the script.

SCAN: Display short titles of all queued alerts.

SCAN;

Since these queues will not be implemented for the RTE, the translator can

substitute a WAIT time.
.... -:.. ::-.[]

SEG: Draw a line segment between two points.

SEGUFROM-LAT <fieldvalue>, FROM-LON = <fieldvalue>], TO-LAT =

<fieldvalue>, TO-LON <fieldvalue>); * .. .

,-1 -.O
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Notice that the FROM coordinates are optional parameters. If not

specified, the assumption is that the analyst has identified the FROM

coordinates with the current position of the cursor or light pen.

The translator executes a WAIT time for the RTE.

SOMETIMES: Used to support the RTE by "randomly" determining (using a

pseudo-random number genrator) whether or not the associated set of

commands should be executed.

SOMETIMES (probability, [A], [LOOP <integer>]);

probability a real number (hard-coded into the scenario) which

assigns the probability of some "event" occurring, i.e. that the commands

contained within the following BEG-SOME and END-SOME delimiters will be

executed.

A = optional parameter which when present indicates that the alert

status should weight the probability. For the RTE, it is assumed that: - O

PEACE implies that probability = probability

CRISIS implies that probability = probability ' 2 or probability __

= 1, whichever is less.

WAR implies that probability = probability * 3 or probability =

1, whichever is less.

LOOP <integer> is an optional parameter which when present

indicates that the SOMETIMES command should be repeated <integer> times,

.4 with the probability weighting each iteration. The default is a single

iteration.

.0'
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This approach always presumes that a "higher" alert status increases the

probability of all events occurring.

SOMETIMES is used with the BEG-SOME and END-SOME primitives (for compound S

statements). The translator should set up a SOMETIMES function which, when

called, will calculate the "overall" probability (probability 9 A) and use -

a random number generator to determine if the event should occur, so that

translation should produce: -

IF (SOMETIMES (PROB, A)) THEN (*sometimeso)

BEGIN ('beg-some')

END ('end-some')

STORE: Save the current display for later RECALL. The STORE/RECALL

primitives act as stack operators (PUSH and POP respectively to a

temporary file) always acting on the top of the stack/file (last in, first

out).

STORE;

The translator should handle this command by writing the current display

information to the top of a temporary store-file.

Up to three displays may be STOREd at one time; if an analyst attempts to

STORE a fourth display, delete the bottom display from the STORE file,

then STORE the new display.

. A
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7. 7

THINK: Simulates "think-time" by generating a random number of seconds to

WAIT.

THINK (min, max, [A);

min = minimum number of seconds to WAIT

max = maximum number of seconds to WAIT 0

A optional parameter, representing alert status, which when
~' .. .

specified weights min and max as follows:

PEACE implies min min, max max.

CRISIS implies min = int(min/2), max = int(max/2)

WAR implies min int(min/3), max int(max/3)

This command is used to represent the time lapse which occurs during a

scenario when an analyst reads something, waits for hard copy, decides
* •. S

what to do next, takes a coffee break, etc. Use of the A parameter

simulates the effect that alert status has on an analyst's activity.
.0.:

Table A-i contains detailed instructions for the translation of DHIL

statements into FORTRAN script elements.

To ensure adequate managerial visibility into the progress of code

translation, testing and implementation, and to act as a common

communication medium for the different translators, a module-by-module

tracking system was implemented. As each module would flow through the

cycle from module design to final acceptance of the code, it. current

status would be indicated in an on-lire report file. ':

.. . . . . . . . . . . . . . ...* ...
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I DHLi STATUS.TXT Settle I I

The following tile is for the use of the aanateeent/erouraasens
concerned with the translation of DHLi scenarios irnto FORTRAN scripts.
It is meant to be as up-to-date as Possible.

-. Status Codes: Type Codes:

------- -"-----------------------------------

J° -
- - .

SCEN - Scenario
Code - In coding Process FUD - Scenario function
RIu - CoL-iies but is not tested Iso - Include tile
1st - Teating camplete/ DHL - D11.1 cosand

deliverable UTIL - Utility routine

Table A-I Translation of DHIL Statements (page 1 of 9)
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I DMIL STAT1JS.TXT Section 2 S 0

INS: ADABAS - N DEPEHIN

1od-Nam Descrietion Two Date Athor Status Comment

MATCH I WATCH-FUNC I SH 1 9/27 11200,111 Tst I SCENARIO COMPLETE

REINP I REVIEWI-INPUTS I FURC 1 9/16 1[200,11 Tet IIVAA

CHMFIS I CIiP-MSG-4.D I FUNC 1 9/17 1E200,11 1st I
- --- ---------- -----f----f------------------

,VEK IREVIEW-EVENTS I FU 1 9/23 ,[200,111 Tst I! opens second thread

DXSIl I EXAK-SISM-INH I FJE 1 9/23 1(200,1)1 Tst I ! opens second thread
. .. "- .......... .- . . ------------- .. .. --- -- -- --- -- -- --- -- --

GETOPS I GET-CRNT-0PS I FUN I1 9/22 1(200131 Tst I ! opens second thread
• ~ ~ ~ ~ ~ ~ - - - - ----- ----- .. .. -- - -.. . ---.. ..-.-.. .. ... .. .. ..

PUM I PREP-IIARN-iMSG I FUNC 1 9/23 1(200,111 Tst I !TIKE for unioue key
-adds records to all A-files, then deletes thee before returning to mainline

IPDFIL I UPDATE-FILES I FUNC I 9/22 1.00431 Tst I ! updates E00IA
- --------- - -------- - +----#---9 - 4------------------

I AREA-ANALYSIS SCENARIO I
-_ f-- --------4 ------- I------4------4--------------------------
AEA I REA-AIA.YSIS I SCRIPTI 9/30 1(200,4I Tst I
-- 4----------- ------- I -------.- - 4 - -4 --------------------
C(P0L I COMP-HOLDIHGS I FUNC I 9/24 I(,009111 Tst I
- -------- ----- 4------- I------- i---------------------

UPDTOI I UPDATE-'0 I FUNIC 9/17 1200.131 Tot I
- --------- I------- -----4------f--------- ---------- --

ADLOAT I ADDL-DATA-REGOI FIX 1 9/30 1[200,111 Tot I! opens ;ecod thread
----- 4---- ---.. . -. .-- f ----- --------
W I -ET-CAP.SIL1T' .t .9t24 4 ...131 t I
- -----4--------------- --- -- 4------ -----------------
ACTIND I ACTIVE-INDICA I FUJC 1 9/20 1[2009111 Tst I

------------------------ - ------- -----------------
COLRE I COLL-REO I FUNC 1 9/29 1200,4]1 Tot I
---- -- - - 4----- 4-------------------------

PLTRTE I PLOT-FLT-R3UTEI FUJC 1 9/29 I(20011 Tot 1I.
---- - --------------- .-- # ----------------
NM I I MISSION-UPDATEI FUNC 9/29 1(200,i31 Tst I
----------------- I --------- -----
EXHINI I EX.MINE-I.DICAI F .C 9/27 1(2004..1 Tt I

_ 4--------- ----------- ----- I------------------------------IPAMIIS I PREPARE-MSG I FUNC 1 9/28 1[200,131 Tt Il!sa6e as PRUNSO above

I 15-AMALYSIS SCENARIO I- - ---------------- --- 4- - --- 4 --------------------
PANK I IM-AMAYLSIS I Scriptl 7/12 I 1 Code I "Am

---- -- --- -- -- --- ---------.-----
FIDACT I FIID-ALL-ACTIVI FUW 1 7/12 I 1 Code I

- ----------------------- - --- I-----------------
NDARE I IOID-AREA I RNC 17/12 I 1 Code I

- - -----------------.-.. - - ---- 4--- ---.----------------- "
PLTADI I PLOT-AO8 I FIJIC 7112 i 1 Code I

- -- 4 - - ----- - -- f - -. ------- 4 ------ .....------------

COINTI I COMPVTE-TIM I FUJC 1 7/12 1 I Code I

Tphlc A-1 Trnr.sltlon of DIIL rtatercr.ts (rare 2 of 9)
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U LD I RIl-AREA-IVi FUE I 7/15 I I Cod. IAS
---------- i-------- 4---$- I --- ---- ft--- ------------------

NOTID I NOT-IDNIIFIEII FUNC I 7/14 I I Code I
---------------- ft---4--- f - f---- --- ----------- ------

I MAC-ROUTE-ASSESSMENT I i
_ -------------- ft---- -- - f#t- f-ft ---- #------------------

PACRTE I AC-UTE I SCRIPTI 7/20 I Code I
-------- ----- I-------fI.----- 4---- ft------------------

PLISN I PLOT-ASH I FUME 1 7/13 I 1 Code I - . -

-- 4----------- 4- --.... f ------ t ---- t- .. -- f--------------------
COHINIF I COUNTRT-INFO I FINC 1 7/15 I I Code I

-4------------f ------- ------- I ------- ------- -------------------
SRCHOB I SEARCH-OB I FUMet1 7/13 I I Code I

-f------------ 4 -----4 -.- - ...... 4 ------- 4. .............
FNDCAP I FIND-SYS-CAP I FUJC 1 7/13 I I Code I

-- f----------- 4 ---- -f-- ft- 4 - ------------------
SROEU I SEARCH-EVENTS I FUNC 1 7/15 I I Code I

-- 4 -------- f----4------- ------ - f-fI----t ------------------
ORYI I OIIERY-INDICATOR FUIC 1 7/15 I I Code I

-------------- ft---ft- --- --------- I------------------
I NIL-STS-AAL SCENARIO I

S4------------ft---- --f- 4- f---- 4 --- -----------
1111.50 I NIL-STS-A1AI I SEEN I 7/12, 1 1 Code I

...-------------- ---- I-.. ------- 4 ------- I ------ ----------------
1SYSD I IFDATE-SYS-1ATI FUI1C 1 7/126 I I ti I
. .-------------- f ------- 4 - 4---- .... 4 ------- 4 --------------------
UPDSAN I UPAT SAN INFO? FUNC 7/26 1 I Run I

-- -------- I - --- - 4- -4- ------ 4-----------------
PLOISS I PLOT-SA-SITESI FUNC 1 7/26 I I Run I
---- 4 ------------ 4 --- 4 --- f - f----I----I----------------- -
PLO2S I PLOT-RAIAR-STSI FUNC I 7/26 I I Ru I

-------------- 4----+- -4-- --------- I------------------
OVKS'S I OVERLAT-NSNS I FUOC 1 7/12 I I Run I

---------4---- -- I------- 4- ---- 4---i------------------
UPDR1 I UPDAT-RAIAR-INI FUDC 1 7/26 t I R, I

- 4---------------4 -----4 - - - 4-- ---- f------------------
SYSCIL I SYS-COL-REO I FUC 17/29 I I Rae I

----- 4 .- - --- ....... - - i ------- # ..... 4- --------------------
I COLLECTION-COOIRDINATION SCENARIO I

- --- - -- 4 ----- 4- ------ f ------- 4- ------- -------------------
COLCOR I COLLECTION-CORI SCE 1 9/2? 11200,111 Tst I

---------------------4--+---------------------
GETCA I GET-CO-AUIHRI FUNC 1 6/28 1C200.121 Tst I

-- --- -- ---- ___4 ------- i .......# - 4- ------- I --------------------
RE.JCT I REJECT-REGUESTI FUNC 1 6/28 I1200,111 Tst I
---- t--------I----f------- I----4- f- f- 4---f-----------------
REROUT I REROTE-REOUSTI FUNC 1 6/26 1[,00,11 Tot I

------------ f-------4----A- f- ft---f------------------
EXIREg I lTRACT-REOtNTI FLIC 1 9/29 1[200,111 Tst I
------------- 4- 4 4 4--. ft- 4--------------------
RE1RCE I REVIEW-RECCE I PUNC 1 9/2? 11200,11 Tst I

S-------------------- I---4- - - ---f--- t ------------------
I A SPECIAL taL-CIRD SCENARIO PAIR: I

- - ---- - ....... 44 -----4 - t------------------
ADDTOG I ADD-TO-GOOIA I SCEN I 9/29 1(200,111 Tst II dds 50 reoueoto

..-- --- -,---- 4- ------ 4 I - ------ ------ 4- -4 -----------------COLDEL I LL-COORD-DELI SCEN 1 9/29 112100,1]1 Tst 11 deletes reo, ests"-'

after Processing

----------- - ----------f----------------------
EXTIE IT ET g U/DELETE FUNC I 9/29 1[200,111 Tst Isae as edtract-arn-

process-reouiremets (above), except that this version deletes the

refJests once they have been Processed ...
--- ---------- f--- f- f-- t----I--------------------

REJCTh I REICT(I/HOLD)I FUlN I 9/29 1[200,111 Tst I RE CT, ut hold re,
% 4----f---------- --------t- - 4- ------- ------

N-

Table A-I Translation of PT? . Statements (pa - of 9)
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RERTEN I REROIITIV/HOLD)I FUNt 1 T/29 1ICC,11 Tst 0' FEfIli bt bold rec

-, - I - t - f -°-I - I

FOR THE VERSION OF THE COLLECIION-COOF:IINATION SCENAkID THAT UMDATES RECORDS
AS THEY ARE FROCESSEDI LINK (200,IlCOLEL. VITH (200,1S)DHIL/I..

- - ----------- i----f --------I- I- i-----------------
I UPDATE SCENARIO I
f -------------- I- I- *-.. -- .. -- I. - -I -. ---------------------

UPDATE I UPDATE I SCEN I 7/20 1 1 Code I
S- --------I---- --- ----- i--------I- I----------------------

ADDM4SC I ADD-ttSG-TO-DD I FUNC I 7/19 I I Code I
.....----- -------- I .------ I .------ I ------- ! ----------- --------

DELETE I ELETE flS90 I FUit I 7121 I I Rur I
-------- ---- ----- i------- - I I --- I------------------

SC) -R

---------- i-------- I--- I--- - I--I-------------------
AnACOM I ADAPAS Coteon I INCL I 6/2 I MY I Tst I A L c.,icajior-
---- I-----------I----I ------I - - *-I --- I------------------
A PTO I 2r,d CIPLPK I INCL I 7119 I I Code I fur circle sezrches " "

--I----------- I ----- I ----- I ------- 4 ------- I ------------- -------

SIMPLE - multiple (100) simple retrievals against the "3-File" (weather info.)
based on a random single key value (country code).

COMPLEX - multiple (100) complex queries against the "J-File" based on
four randomly generated key values (place name I and country code I OR
place name 2 and country code 2).

1w. Table A-I Trans lat ion of DIM,! St at rents (page 4 of 9)
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I DHIL SIATUS.TXT Section 3 •

DIMS: ORACLE - DEPENDENT

Nod-Nam De.cription Type Date AutJor Status Coamnt

I COLLECTIO'-COORDINATION SCENARIO I

COLCOR I COLL-CODRD. I SCEN I 89 1 1 Tst I
- - ------- f --- ----- f- - - ---- f------------------

EXTREG I PROCESS-RNMNTSI FUINC I 8/9 1 1 Tst I
.--------- -- ---- ------------------- I - I - f Note:
GETCA I GET-ATIH-FORM I FINC I 8/11 I 1 Tst I all source for ORACLE
------------ # -.-.------..... I+- ... 4- + .... resides in 1200.71
REJECT I REJECT--REQESTI FUNC I 8/9 I I Tst I---. - -. . . . .-- -- I . . .-- - -- - - -#.. . -------.. ........ . .

EROUT I RERVUT-ROUESTI FUNC I 8/9 I I Tst I
- ------------------ I----#---------- -------------------

REVKCE I REU-RECCE I FUC I 8/9 I 1 Tst I
----------------- f---- ---------------4---4------------------

COLLECTION-COGRUlNATION t$W/DELETES$
.------- - - I - # ------- -i----- ---- f ---------------------

COLDEL I COLL-COO(DEL) SCEN 1 10/8 I I Code I 0
- +--------- ----- f------- I---- I---I------------------

EXTtDE I EXT-PROC-DEL I FUNC I 10/8 I I Code I
------------- f----f-----------------------* - 0 --------------------

ADD-.TO-THE-G-FILE (50 record5 to suFport the COLOEL scenario)

ADflOG I ADD-TO-G-FILE I SCSN I 10/14I I Tst I
- ---------- f--------f---------+ - 4 - + ------------------

NIL-SYS-ANAI. SCENARIO
---------- I--- -- ------- I------------------

LSYS I NhL-SYS-ANAL I SCE I 8/26 I I Run I
---- 4 ------------ I----4 --- 0f- - ---- I------------------
PLOTSS I PLOT-SAiMS I F C 1 8/30 I 1 Run. I .2 oren cursors

--------------------- I-----0 ------- I ------------------
PLOTRS I PLT-RADAR-SITEI FLC I 8/30 I 1 Run I 2 open cursors

-------- ..- --.--- 4-- I -- I - f ---------------------
UPDI I UPD-RADAR-INFOI FUNC 81/10 I I Tst I

- - ----------- I----i--------------4 -----------------------
UPSYSD I UPI-SYS-DATA I FINC I 8/11 I I Tot I

----- 4------------ 4 0 ------- .. --- I + f ---------------------

O9ESNS I OVERLAYSHS I FUNC 1/26 I Run I
- -- . .f - -I ------- I ------- I -4-----------------

UPO A I UPATE-S IN-lI FJNC I 8/26 I 1 Run I
-------------f---------------------4- - 0--------------------

REA-ANALYSIS SCENARIO
--- ----------------- ---0 - - 0- I ---- ------------

AREA I EA-AALYSIS I SCEN I 8/19 I I Run I
- -- ---.......------ 4 --------------- I -------------------

P.TRTE I PLOT-FLT-ROUTEI FUNC I 8/10 I I Tst I
. - --- -- -- 0 - * -I ------- f ------- 4 ------- 4 -----4 ....-----------.-----

CEPLD I CONP-OLDINGS I FUNC I 8/l7 I I Run I

4 --------------- * -- - - -----------------
AIDDAT I ADDL-DATA-REGiOI FUIC I /31 I I Run I 1 2 oren cursors

--. -- -- --... . .----------- 0. - -I ----------------------
UIPOTO I UPDATE-08 I FIC 1 8/17 1 I Run I

- -------------- #---- 0 ------ I ------------------

Table A-I Translation of [HIL Stater-nts (page of 9)

A-13e

-%-'-, .- '..U'A. -+.- . - ,- -.. . .- - . ? . - " -.



- - .

ETCWP I G't-CWAtTIESI FE 1 8/18 I 1 I- I
ACTINTI I ACTIVATE-IiD I RK I B/18 I i RuI I

C&LREB I CCU-REG I FUNC I 8/18 I I Run I

E [MIND I EXAMt-[ND[CATORI FC 1 8/18 1 I Ru, I

WATCH-FUNCTION SCENARIO
4 ------------ #--------- ------- ------------------- -

WATCI I UTCJ-FUINCTIONI SCEN I 9/1 1 I R.N I
----- 4-----------*--------4-f--- 4- - *----f------------------

REVINP I OEVIEi-INP J S I fN I 8/19 I I Oun. I ;lso used bu AREA
-------------- ------- 4---- ----- f----- ----------------

0*9(56 I COfP-MS-HOL I ARC 1 8/24 I I Run I
-------- f --------------- i ------- f ------- - 4 - 4 -------- ------- f-------------------

RVEVNT I REVIE-EVENTS I ARC I 8/25 I I Code IO_
----t ------ ------------ A- 4-I---- ---------------- -

54SIND I EXA-SIGW-INDI ARC I 8/26 I I R,- I
-4 ----------- --- ------ f------- -------------------

GET6(100 I &ET-C1ItRENT-OPI ARNC 1 8/27 1 I Os. I
---------------+i----------- ---4 4- 4 -----------------

IPrFIL I IPDATE41LES I FUN 1 8/27 I Ru. I
- - --------------------- -------+- f ---------------------

MA -OUJTE-ACCESSEMT SCENARIO
i --- -- - - -.. .. --- -- . . . . .. . . -- - - -- ---- - --- -- f.. . --.... .- --.. ...---... .. . .. . ... ...--

M"lRTE I IAC-ROUTE I SCEN I 9/1 I I Ru. I

PLYMS PLOT- I FUM 1 8/30 I 1 Ru, I
S- ------------- - 4 -i ------ 4 ------- I ------- 4 --------------------

CONINF I tCtUlfRY-IIEO I FUDE 1 8/30 I Run I
------------t ------ ------ 4 --- I--- 4 ------------------

SRCH0 I SEARCH1-0 I FlI 8130 I I Ru, 1 2 o.,,s cursors
-- --+--------4--------I------ 4 4 ---4I- ------------ or
FNDCAP I FIND-SYS-CAP I FUR 1 8/30 I I Rut. I

------------- 4--- - _4- -+-------I------------------
8ORIN8 I 0JERY-INDICAT I RK I 8131 I I Rur, I 2 oaer, cursors I

-------------- 4 --- --- -- --- - i-----------------
SRCHEV I SEARCH-EVENTS I TUNC I 8/31 I I Rurt 1 i 2 0cr, cursurs

---- ----- ---- f- ---4 ------- 4 -------------

IW-AHALYSIS SCENARIO
--------------------- ----------- f ------------4---- 4-------------- - - - - - - -4-

FNACT I FIND-kI--AECTVTY TUlDE 1 9/1 1 I Ru, I 1 2 oer cursors f
. .-------------4 i------I 4 ------------ 4 + ----------------------------

-. DARE I BOUD-AREA I FI.C 1 9/2 1 I Run I !2 oer, crsors.
------------------ f------- i------- i------ i-------4-----------4 4- ----------------

PLTADS I PLOT-AOB I FUlDI I 9/2 I I Ru. I '2 over. cursors'
S4------------ ------- 4- ----------4- .....- 4- 4 I -----------------

SU> ^R
------------- f----- 4---------------I- 4---- -4I--------- ---------
AILI I I A1,1 us*rvikw I M I 81/19 I field defrs. ror retrieels ur. AA:,.I

..------------- I -------- 4 +- 4- ------ 4- --- 4 ---- ------------ "."
81UI I B1.1 userview I INL 1 8/25 I sae, but for user,;e. 0 31.1

4 ------------- 4 - ---- I ------- 4 - -- 4 .......... .........
CIIVI I CI.1 userviei I INCL I 8/17 I sene, b~jt for ustryjew C01,1 -- 4
S4----------- -I......... ----- 4 - 4 - I ------ - . .-------------------
DItA! 1 01.1 uservzew I CO. I 8/9 I saue, bit for uservie D01.1

-------- f ---- - ---- 1 -4 --- --- ---- -------
,2L2 I D2.2 uerviar I Iw,. I 8/12 I saie, bt for uscr~iew L3.2

-- ------------ 4 ------- 4- ----- - ---- -- .. . f -. - -.- - "
EItUV' I E1.1 uservew I 1t2 I ./25 I same, b t fur ,,trie , ['1.1

. ,
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- - - - - - - - - - - - - - - - - - - - ---- -- -- - - -- - - -- - -- - - --

!-.T_- ,

[2LN I E2. -sriwI NL 1814 1--Obtfo rip 02

----------- I------- I---4------- ----------------- ----
E24Y31 E 2.1 userview I INMiI 18/16 1 ZE. but toyt crView £002.1

-----I ---------- I---- -- -- I- -*----------------------
FILMI I F2.3 useririe I TRCLt 8/18 1 SLLe, but for esa*sirw £002.3

----------- i---- --*--- I- - ----------------------
£1110 1 I 1.1 userview I 14151 I 8/318 I atie but for ur~eriew £001.1
------- ---- I-------I-------I4------- -----------------------------

CIV2 1 01.1 usersiew I 1INC1L 1 8/3 1 saLe, but for Gsrie 001.1

*-----------I--- I--4- 4--- * ------ I0-----
011102 I 0I1 userview I INCL I V/3 I suoe, but far r.li7eW H001.2

-------- f----I------- I------4- 4 4 I --- 4------ ------------
412UV1I 11.1 eserview I 1*51. 1 8/4 1 teesj but for l.e;aiew 1001.1

-------- 4----I------- i--------I--------i-------- -----------
- - 2140 I iI.1 userview I MN~ 1 813 1 s;ta. F-ut fir t-a:.ieu J0111

--4----------f------- I - ------ I----i--------------------

..

SImPLY: - multiple (100) simple retrievals against the "J-File" (weather info.)
based on a random single key value (country code).

COMIPLEX mcult iple (100) coiplex queries against the J-File" based on

four randomly generated key values (place name I and country code I OR--

A4  place name 2 and coot try code 2).

NI
1
8L SIAIOS.lXT Sictioo 4 t

-------- --

DBMS: SEED - IEPENP.NI

od-Na. 2 Description TLe Date Author Status Co.. 2t

---- ---- 4------ -f------- - 4- 4 --- --------------------

SIMPLEI - malt iple (100) simple retrievals against the "i-File" (w-atier info.)
basetd onl a random single key value (country code).

S.Mi"E2 - itn ItusepIe (100) simple ieries ag inst the ''J-Fii" (weather info.)

based onl a random single key value (placet name).

COM-LEXI - r"iple (100)) .. mpl x (pier i s against the .- e' based on four
rinromly gitenrated key valies kc-,dc- I and plac I OR ceod' 2 arid 1 u ,'"

wit h ire ss via tI ebint Ur Ode Se0t,.

COll) [Rd - n Itl pe 1c 100) cimpI -. r.i t c q .i.irst t '1 ' .1 t1 e..............i
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I DHIL STAIUSTXT Section 5 t

DBMS: ANY

lod-Was Description Tue Date Author Status Coaent

ALERT I ALERT I DHIL I 6/7 I JT I Tst I
- --- - ------------I -- +-- -----------------

PAM IPAGE I DHIL 1 5121 JUT Ist I
- -- -------- ------------------ --------

ROUTE I ROUTE I DIL 1 7/213 1 I Tst I wait 3 to 7 ses.
- ------------------- -------- -I ---... --------------

SCAN ISCAN IulL 5/24 1JW I Tst I
S---------- i ----------4 -- + - -----------------

STORE I STORE I DXIL I 6/28 1 I Tst I wait 2 to 5 ses.
- - -- -- #...-------4-- -- -- -. 4..---. ....... -------------
THINK I THINK I DXII I 5/24 1 JUT I Tst I

------------- ------- 4#- ---- 4I--- -------

F FORM I VAL1 7/29 1 I Tst 1 wait 1 to 7 sets.
--- 4-------f-------- ------------4- -------------------
HRDtY HAROOPY I DIIL I8/1818 I Tst I wait : to 5 secs.

------------------------- ------ ....... f ---- -------- - - - -------
RTEIIS6 I ROUTE-MSG I FURC 1 7/14 I 1 Tst IAAWATDI

- ------AI----t--------------- f------- t----- -----------------
STM6I STVTE-lIS6 I FINC~ 1 7/16 1 1 Tst WiA4T14

- 4--- ----------------------------+-+-4------------------STOMAP I STORE- AP I FUC 1 7/16 I 1 Tst IAAWATCH

-I Stringmpar .UTIL I 6 I . . I Ist

RNO I Radoa Nber I TIL 16/2 1 EUSITst IAlso used in B4l D._
--- ------- -------- - - -.-- f ----- -------------
CIRS I Compress I UTL1 6/3 I JUT I Tot I Spaces, Tabs, Nulls
--- -------------- -- --- i --......----------------
EVEN IlEvensiteerIUILtI 6n I JUT I st I Adds one toodds
-..- ---- ----- - ... .--------- . . I .- - + - --- -- -,--------------
ANDIST I'AND' 2 listsl UTIL 16/3 liJT ITst I
--- 4--------------- -------- -----
CMLtST I Compress list I UTIL 1 6/3 1 JT I Run I Get rid of blanks
- ---- - ------ -- 4f-- ----- ..... ----- 4 ------------
EELST IDelete entra I1IL 6/3 IXT Run IDelete a value
- --- #-- - ----- --- ---- ------------ I-- ---------
FRELST I Frees lists IfTIL 16/3 1 JWT I Run I Frees up lists

S4----- -- --- - ---------
GEl.ST I Set values I UTIL1 63 1 JWT I Rn I Get vales from list -AN

-- -- -- --4 -- -- -- - - -f - +- - - - ---i -- - - ------
6IVEST I Gives a list I 11IL 1 6/3 1 JET I Run I Gives a hit list

- --- ------- 4-------- 4 f-----------
OPMLS! I Open a list I UTIL 6/3 I Mi 1 Run I 15 1tS MOT WORK11 MRP

. . . .---- ----------------- --
OST I'OR* 2 lists I UTIL 16/3 IS! I Run I".

- ------- ------ ------ - -- ...4 ....--- - --. ..--- -- -- -- ---
PITLST I Enters list I 0111 6/3 I ST I Run I Adds element to list

-4----- ----- -4§_ i------- ----------------- @
E IENTER(...) I II 1 711 i Tst Iwait 5 to 15 scs.

........ .. .- - . - -- ----------+-- -------- - ---4 ---- ----

Table A-I Translation of DHTL Statements (page 8 of 9)
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£1 I01 CIRCLE(... I DIL 1 7/1 I st lwaitl or 2 secs.

INSERT IINSERT(...) IHIL 1 17/1 1 Tst I wait 2 to 5 secs.

AlP I AP I DHIL 7/1 1 Tst I wait 2 to 5 secs.
------ --- ------- f------- --------- - - -------

SF S6 EG(...) ID L l7/ 11 Tslt lait t or 2 secs.
- 4------ -......- - --....--------------------------------

CD TER I CHATTER ... I DHIL 17/1 i Tst I wait I or 2 secs.
- - --- --- ---- f----4------------- ----------------

DISF I ISPLAY ... I I 1 7/1 1 Tst Iwaitl I to 3 secs.
- -- ------------ ---------4---------------------------
PUR GE I PURGE I DHIL 1 7/1 1 lTst Iwaitl or 2 scs.
-------------- ------------4- 4------- I---------------------
RECALL I RECALL I DL i 1 6/28 1 Tst I wait 2 to 5 secs,

-- -4-- --------------- I 4 - - - 4----I------------------
CICS I CHEC SOURCES I FUNC 1712 1 1 Tst I used by MIL-STS-ARAL
--- --------------- + - -- +--+ ----------------
MAP I AP(...) I DHIL 1 7/2 1 1 Tst I wait 2 to 5 secs.

-------- 4---------------- - ------------------------
PLOT IPLOT(,... I DIL 1 7/2 1 list Iwait 2 to 5 secs.

818* 1 used only be PLOT co1ands without a selection list 1 - -. ,
-- 4 -- - - - ------------ -- I ----- '----------------

PLTNSA I PLOT-IME-SAM I FUMC 1 7/6 1 I Tst I used bj MIL-SYS-AAL.
-------4-----------I -------- *- f-----f------------------

EIINSA OIAT-NEV-SAIT I FUNC 1 7/6 1 I 1st I used be MIL-SYS-JAL-
S- ------------------------------------------

£111851 I CHAT-EW-SITE I FUC 17/6 1 I Tst I used by MIL-SYS-NIAL
------------ + - --- f*----- 4------- f------ ----------------

PHATIE I PlAT-lNC- TAP I FUlC 17/6 1 1 Tst I used be HIL-SYS-WLA.
- ------------ 4-- ----- I -------- f ----- I ------------------

PIQUE I PLOT-INC-CAP I fN. 1 716 1.. Ist I used by . . L-TS-A. AL
------------ f---- ---------- ---4- 4 ---------------------

9131151 I PLOTPNEM-511E I FUME 1 7/6 1 1 Tst I used by MIL-STS-AUAL
- 4-----------I------------I---------I---4 -------------------
I UILDN I BILD-MAP I FUMC 1 7/14 1 1 Tst IAA,IATCH

-------------- I--4---f---- # --- f --- 4-----------------
."W TXT I BRIEF-TT I FUNE 1 7/15 1 Tst IIW, ATCH

-'S ------------4-* ---I-------+----I ------------------
CH7,E9 I CHA1IER-EOORD I FUc 7/9 1 1 Code I used be AREA

- ------ I------------------4 ------- f------4 - ----------------
CNTNAC OIATTER-MC I FUMC I 719 1 1 Tst I used b , AREA, 1W

------------- I----f----I------------4 - -------------------
PREDRE I PRESEMT-BRIEF I FUME 1 6/17 1 1 Code I ued by AREA

------------ --- -----------------4- 4 - -------------------
M.IF I IGG-IITO-FORN I FUIC 1 7/19 1 1 Tst I used be UPDATE

-- -- -------4 ---------------- #---+ ---- f----------------------
RA.ST I RTE-TO-ANALYSTI FUlC 1 7/19 1 1 Tst I used be UPDATE . "
- - ----------4------f--------- - - -4---f------------------

RVATCH I RTE-TO-WATCH I FUNC 1 7/19 1 1 Tst I used by UPDATE
------------------ 4------ I ------- f----------------------

REMOVE I REMOVE-MESSAOEI FUNC I 7/19 1 1 Tst I used by UPDATE
. -.. ------------ ------. f -- - 4- - 4 -----------------------------
G ITCl I GET-COLL-IPUTI FIU I 6/25 1 Tst I used by COLL-COORD.

----- -------------4 4- - 4---------------------
SCWaVE I SA-GUEUE I AN 1 7/15 Code Iused b lAC
- -#--------f----#------- -------9-- ---- -----------------
FROPN I HOTIF'Y-OPHS I RUNE I 7/15 1 1 Code I used by MAC

- ---------- -- -- # -------.. ----- I . ------ I ------- --------------------
WIRASH I RIEF-ASSESSATI FUNE I 7/15 I 1 Code I used by MAC
- _ ---------------- ---------4----4- ----------------

Table A-I Translation 3f DIIL Statements (page ' of 9)
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APPENDIX B. ENGLISH LANGUAGE SCENARIOS

The following narratives are summaries of the scenarios presented in the

project document "Conceptual I&W Data Base Specification," dated 15 July

1981, and later revised by Mc2 . They are intended to give the reader a

-;general picture of the type of activity described in the scenarios, and

should not be used as the basis for detailed implementation or study.

(Appendix C contains a precise specification of the scenarios in the DHIL

format.) Note that three of the nine scenarios listed here were not fully

implemented (as indicated in the title lines). The first section (numbered

B.1) contains a generalized scenario for I&W analysis and is not intended

for implementation.

B.1 Generalized I&W Scenario

This scenario presents a generalized task sequence for the I&W analyst. -

Emphasis is placed on the structure of I&W analysis, rather than on

specific actions or data requirements.

The analyst has been tasked to provide a specific analysis. This tasking

may be either a continuing responsibility or a special request. To obtain

appropriate data to support the analysis, the analyst must first define

the bounds of time and location of the situation being analyzed.

Within these bounds, the analyst calls for and reviews military activities

of a designated type (such as troop maneuvers). If no significant

activities are found, then the analyst continues by searching for other

activities of interest. (Note that "significant" must be defined for each

type of analysis. An event is significant only within the context of the

analyst's task assignment.)

While reviewing military events of several types within the designated O

space-time boundaries, the analyst finds a report that may be significant

(such as an increased number of aircraft sighted at a particular location

"-~ B-1
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within the area of interest). At this point in time, the significance of

the report has not been determined, and its correctness has not been

verified. The next steps are intended to establish the significance and

correctness of the report. .i

The analyst extends the search to include earlier and later time periods,

reviewing military activities of various types as before. If nothing

relevant or significant is found, the analyst eventually abandons this

analysis and returns to the earlier mode, perhaps marking the report for

future reference. The two modes might be called "seek" and "confirm." The

first is a search for items that suggest a hypothesis of interest; the

second is a search for items that confirm, deny, or expand upon the

hypothesis. The first mode is comparatively undirected, somewhat like the

lookout in the crow's nest scanning t'e horizon for items of interest; the

second is a directed search for the required information, as tie lookout

., attempts to verify and identify an obscure patch that appears in the

telescope.

Another extension of the initial search includes adjacent geographical

areas. The expanded search may also include related military or political -.

activities, background information on the area, and any other relevant

information. The analyst's search is intended to obtain information which

confirms, explains, and expands upon the initial hypothesis. Additional

data may be retrieved from the data base, data from one file may be

compared with data from another file, data may be displayed and combined

with other data against the background of a map on a color terminal,

graphs and histograms may be drawn to help visualize the data, and various

statistical routines may be employed to assist in the analysis. -.

" At some point, which is defined by the type of confirmatory data obtained,

- the significance of the event, and the time requirements for warning or

S0 ' other reports, the analyst may prepare a briefing or draft document -*

summarizing the findings of this search, including references to the

sources of information and relevant quotations from them. A report

B-2



generator and other editing facilities assist in this task. The analyst's

immediate superior normally reviews and approves the report, which is then

prepared and transmitted in the appropriate form. The analyst returns to a

review of incoming message traffic.

12:•

B.2 Watch Function

Identify and determine significance of current and impending events which

may require a U.S. military response, or which may affect the ability to

carry out a military response.

The simulated Watch Officer is reviewing incoming messages within an

assigned area of interest in order to identify and report on events which

may require a military response from the U.S. In general, the messages are

routine, but a small fraction will be regarded as unusual. (In the

simulation, a random process determines whether to regard a message as

interesting or unusual. The actual content of the message is not taken

into account in the RTE simulation.)

When an unusual message is identified, the analyst studies it closely to

determine whether further action is required. This judgment is based on

the analyst's prior knowledge and general understanding of the area of

concern. In most instances, there will be no need for further action, and

the analyst will return to the incoming message file. (Again, a random

process determines whether the simulated analyst will regard a message as

significant.)

A message is received which indicates that a coup appears to be imminent

within the analyst's area of interest. The analyst uses the system to

retrieve other messages that deal with events occurring at about the same a
time and place, and which will serve to verify and expand upon the

information contained in the first message. The analyst also examines the

current list of indicators for this area to determine the extent and

significance of the coup. A statistical algorithm is invoked to predict

the time of occurrence of the coup, based on indicator values.

. .. ....,. .B-3...
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The next step for the analyst is to determine whether friendly missions

will include flight routes which may be affected by the coup. A query to

the data base obtains this information. Records concerning these flights

are marked for subsequent analysis. The analyst now studies the related

information that has been retrieved to determine whether further attention

is warranted. If not, the analyst returns to the task of reviewing

incoming messages. (The decision whether to regard the impending coup as

significant is simulated by a random process.)

If the coup will have an impact on flights which are within the analyst's

area of responsibility, a brief text is prepared and transmitted to the 0

Route Assessment officer. The data base is updated to reflect the threat

to U.S. flights and to U.S. nationals in the area. A notation is added to

the data concerning this country indicating that there is an impending

coup. .

The messages used during this analysis are now returned to the file, and

the analyst returns to the routine task of reviewing incoming messages. .

When a predetermined number of messages have been reviewed, the scenario

terminates.

B.3 Military Systems Analysis

Identify significant changes in military system capabilities which may

require a U.S. military response.

The analyst is reviewing messages which are concerned with foreign .O

military system capabilities. Most of these are routine and report recent .

changes, which are entered in the data base to update current information.

Sometimes a message indicates a change in system status which will require

further analysis to establish its significance for friendly military . 1

forces and activities. (The occurrence of significant changes is simulated

by a random process.)

B-4
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Messages containing information on system status are selected by the

analyst and studied to determine the need for confirmation and further

review. If further study is warranted, the analyst enters appropriate 0

instructions to locate additional information concerning the weapon system

from the Equipment Summary. The range of the system is reviewed to

determine the extent of the threat that it presents.

The simulated analyst now consults with other analysts, using the computer

terminal to send messages to persons with some knowledge of the weapon

system. From information gathered in this way, the analyst uses the

terminal to build a more complete picture of the potential threat. A

cartographic program builds a display of the geographic area involved, and

the location referenced in the initial message is indicated. In this

scenario, the equipment type is a SAM, and the range of this equipment is

indicated on the map, which is displayed at the terminal. A computer

algorithm is used to determine impact assessment by correlating the

capabilities of the missile installation with preplanned friendly flight

routes. The analyst studies this information to determine whether the

installation will have a significant effect upon those routes. (The .

analyst's judgment is simulated by a random process.)

If there will be a significant impact on friendly flight routes, the

analyst prepares briefing material, extracting necessary information from

the data just retrieved. A warning message is prepared and disseminated.

Flight routes are modified to take account of the new threat. The analyst

then returns to the task of reviewing incoming messages. After a

predetermined number of messages have been processed, the scenario

terminates.

* -
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B.4 Collection Coordination

Coordinate intelligence collection requests with current tasking.

The collection coordinator is scanning incoming messages which contain

requests for collection. These are correlated to bring together requests

for the same type of information in the same geographic area. Available 'I-"
reconnaissance data are reviewed to determine whether the required

information has already been made available, and to determine current
reconnaissance tasking.

If current requests will not be met by current tasking, new requirements '

must be transmitted. Priorities are established for the new tasks and

cleared with the analyst's division chief. A report generator is used to

produce a collection request form, which is added to the list of

collection requirements. The analyst returns to the earlier task of

reviewing incoming requests. When a pre-set number of requests have been

processed, the scenario terminates.

B.5 MAC Rop.. _gte Assessment

Review MAC current operations and routes, and identify threats.

This scenario represents the actions of an analyst responsible for

reviewing MAC current operations and routes to identify potential threats

posed by nations on or near the flight routes. These threats are

identified through the use of information contained in a file of new SAM

sites.

In this scenario, as the analyst is reviewing current operations

schedules, it is noted that an embassy evacuation has been ordered. Since

any evacuation presents a relatively high risk, the analyst will perform a

detailed assessment of the route being flown to determine what air defense

threats may affect the mission.

B-6
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The first action of the analyst is to retrieve and review the route to be

used in the evacuation. The information to support this portion of the

analysis is obtained by retrieving and reviewing the data base file 0

entries for each route segment identified in the initial message.

Next, the analyst reviews all the data retrieved to determine whether

planned MAC missions are threatened. If the analyst determines that no

threat exists, the scenario returns to the beginning; if there appears to

be a threat, the analysis continues. (This decision is simulated by a

random process.)

The next step is to begin building a composite display at the terminal.

Cartographic data for the area of interest are used to create a map, and

various overldys are constructed on the map. Among these are: aircraft

routings, restricted areas, order of battle information, and terrorist -

data. The information used to construct these overlays is contained in the

* data retrieved by the initial queries to the data base.

Once maps and overlays have been constructed for the area of interest, the........S

analyst will continue with the threat evaluation previously begun. If

there appears to be a threat, the analyst uses the computer system to

contact operations personnel concerned with the flight under examination

to determine the degree to which they are aware of the threat.

After consulting with the operations staff, the analyst prepares a Route

Threat Summary consisting chiefly of the information contained on the map

and overlays developed earlier in the session. Next, the analyst prepares

a Flight Following Log.

B-7
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The analyst now monitors ongoing message traffic pertinent to the MAC

mission being tracked to determine whether the original threat assessment

should be changed. If there is an increased threat, the additional

information is communicated to operations personnel. A warning message is_0

prepared and transmitted.

The analyst then prepares a mission summary using information contained in .

the warning message. Once the data base has been updated, the analyst will 0

- return to the routine planning task with which the scenario began. When a

*, pre-set number of executions have been completed, the scenario terminates. --

B.6 ~I&Anysi

The analyst is reviewing incoming message traffic, updating routine

message files as required. An occasional I&W input message requires

further analysis, and such a message is selected by the analyst from the .O

input queue and stored in a temporary file. The analyst next turns to a

file of current holdings for a review of other related events. If no

*[ related information is available, the search parameters are extended, and

the search continues until there is sufficient collateral information to .

provide a context for the message.

After a careful study of this related information, the analyst uses

graphics software to build a flight map for the area under study. The AOB

is queried to obtain data from which flights over this area are plotted.

An algorithm for impact assessment is invoked, identifying flight routes

of friendly missions. These flight routes are plotted on the map displayed

at the analyst's terminal. After further study, the analyst may decide O

that a warning will be required. (This decision is simulated in the

scenario by a random process.)

O --O
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The analyst discusses the situation with the collection coordinator to

determine whether further information may be obtained. Next, the indicator

list is reviewed to find out whether any relevant indicators have been

triggered. On the basis of information already gathered, the analyst

updates the indicator list. Next, the flight routes of friendly missions

are reviewed to determine the times at which potential conflicts may

occur. Using computer generated map displays, the analyst now presents a

briefing on the apparent threat to friendly missions. Following approval

from the division chief, the analyst prepares a warning message using

editing facilities available at the terminal, and the warning is

transmitted through on-line message dissemination facilities.

The scenario maintains a count of messages transmitted. When this count

exceeds a pre-set number, the scenario terminates; otherwise, the

simulated analyst returns to the task of reviewing input messages.

B.7 Area Analysis

The analyst is reviewing incoming messages at the terminal. Many of them

are irrelevant or routine and require no more than routine treatment,

using storage facilities available from the terminal. A message is

"- received which indicates an increased alert status at an East German air

field, and which appears to require a more extensive analysis. The analyst

temporarily stores this new message.

The analyst now compares the input message with current message holdings.

Specifically, the analyst enters a request for information concerning the

status of the unit at the base which was identified in the message. The

B-9
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information consists primarily of counts of the number and status of

various types of aircraft at the base. If there is no confirmation of the

apparent alert, the analysis terminates, and the analyst returns to

routine message review. (The decision to terminate the analysis is .

simulated by a random process.)

With confirmation, however, the analyst updates the file to indicate the -.

increased alert status. If necessary, additional data will be obtained to

provide further information concerning the unit. (Again, the decision to

retrieve further information is simulated by a random process.) The -

analyst's next request is for a report of all surface-to-air missile

activity within a given radius of the airfield under study. Cartographic

capabilities at the computer terminal permit the analyst to build a map of

the area, indicating SAM location. Threat areas around the SAM -.

installations are plotted, based on equipment and terrain parameters. An .

overlay is prepared and displayed indicating the unit locations. The .
analyst also notes that SAM sites and units have been observed on

increased alert.

The analyst next consults with the collection coordinator to obtain any .

further information, and produces an impact assessment. This includes an

identification of 40 friendly missions which may be affected by the

observed enemy activities. Friendly missions are plotted on the terminal

- display against the map background. The analyst now has created a visual

display which permits a study of the effect of enemy activities on

friendly missions. If a threat is indicated, a notation, "Watch for SAM,"

is entered into the data base.

B-10
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If the situation warrants, the analyst next examines the status of current

Soviet and East German indicators for the area under study. These confirm

the report of increased alert at the first air base. To document this

conclusion, hardcopy output is produced from the terminal display. The

analyst updates the indicators to reflect the new activity. Next, the

analyst prepares a briefing, based on the information collected. A warning

message is prepared with the aid of editing facilities available at the
0

terminal, and submitted to the Division Chief for review and approval.

Following approval, the message is transmitted, and added to the current

message files.

At this point, the required analysis has been completed, and the analyst

returns to the task of examining incoming messages. After a pre-set number

of messages have been examined, the scenario terminates.

B.8 Space Event Assessment (not imolemented)

Determine possible threat associated with space vehicle launch which may

require U.S. military response.

The analyst is reviewing incoming message traffic. For this analyst, space

vehicles launched from Site .. are studied and reported. The initial task

is to locate messages in which the Launch Site Name is Site A. When such a

report is located, the information is saved in a temporary storage area,

*' . and the analyst requests additional data c\ncerning activities at that

*.- site and nearby sites within a specified time span. These additional

-. records are added to the information already saved.

S

B-11

09



RD-A39 339 I&W (INDICATIONS AND WARNING) DATA BASE MANAGEMENT 3/4 •
SYSTEMS ANALYSIS(U) MEASUREMENT CONCEPT CORP ROME NY
JUN 83 RRDC-TR-93-136 F30682-890-C-02B6UNCLASSIFIED F/0 5/2 NL

mhhhhhmhmhmhl
mlhhhElhElhhhE
mhlhlhlhhlhlhE
IEIIIIEIIIEEI
Ehmmhmhhhhhhl
ElhhElhlhlhlhI



-7'177 1.- 1 17-7.

2.5.

-• 
°

V.'I 

-

..

1.511111 1. .

'lilt.'

Iii L1~. 
°'. 

'.°__

II.-°

MICROCOPY RESOLUTION TEST CHART

NATIONAL SIJN(AU V STANDARDS 196 A

• l



Using the information gathered during this search, the analyst calls upon

a support program to compute the initial orbit of the space vehicle. Next,

information concerning the booster type of this vehicle is retrieved

through the system and added to the summary records. The completed Launch

Event Summary is produced by the system's report generator and transmitted

to the analyst's immediate superior for review and approval.

The analyst now turns to other activities. The first act is to retrieve

space vehicle trajectory information, based on the event identification

code of this space event. A description of the satellite is plotted on the

display terminal and a subprogram is called to determine the degree of

threat. (The existence of a threat, for the purposes of the scenario, is

determined by a random process.) If the space vehicle does represent a

threat, a message i generated to report the existence of this threat. The

message is submitted to the analyst's immediate superior for approval and

dissemination.

Following preparation of the warning message, the analyst returns to the

task of reviewing incoming messages. When the analyst has cycled through

this process a predetermined number of times, the scenario ends.

.5.-.-..

B.9 Missile Threat Assessment (not implemented)

Determine possible threat associated with a missile launch which may
require a U.S. military response.
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The analyst is reviewing incoming messages, which have been pre-selected

as potentially relevant to missile threat assessment. A message concerning

a missile launch appears to be potentially relevant, and the next task

will be to verify the reported event and to determine the threat, if any, .

that the launch presents.

Certain data are reviewed to determine whether the missile type is of

interest. If not, then the event is recorded, and the analyst goes on to

review the next record. If characteristic features of the missile indicate

that the event is of interest, the analyst proceeds to review the event in

greater detail.

The first step is to plot the location of the launch. A map of the area is
,

-- displayed on the terminal, and the location is identified. The appropriate

order of battle data are retrieved from the data base, identifying the

missile through the reported data and other available information. The

equipment status summary is also displayed, and the circle range is

computed with the help of a computer program. Another program is called to

compute the trajectory of the missile. Finally, information concerning "-":

friendly installations which may be threatened by the missile is also

retrieved, displayed, and placed in temporary storage.

. Next, the analyst reviews other information which will be used in

determining the existence and extent of the threat. (In the actual

execution of the scenario, a random process is used to decide whether the

reported missile represents a threat.) If no threat exists, the analyst

* returns to reviewing message traffic. If the analyst determines that there

is sufficient evidence to warrant an increased level of alert, this

• information is transmitted to the analyst's immediate superior for

.4 7
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appropriate action. Next, an air defense alert briefing is prepared, based

on retrieved information, using the automated display and report

generation facilities of the system.

. The current list of active indicators is modified to show the launch. A

, program is called to compute residual threat based on information

"" retrieved from the OB. Other records in the data base are reviewed and

updated to show the launch. For the purposes of the simulation, a count is

' kept of the number of times the scenario has looped through this sequence

* of activities. After a pre-set number of loops, the scenario terminates;

- otherwise, the simulated analyst returns to reviewing incoming messages.

B.1O ELINT Analysis (not implemented)

Determine possible threat associated with ELINT capabilities.

The analyst is reviewing ELINT reports within a designated area of

responsibility. A continuing task for this analyst is updating the EOB,

which is modified to reflect new information received. The analyst next

calls on appropriate routines to plot the location and coverage of a

specific radar installation. A map is displayed, and radar coverage is

indicated, based on data concerning the radar type and terrain .i-

characteristics.

9.- The analyst must next determine the threat posed by the installation. (A

random process determines whether this analysis is actually required.) The

LINT Systems Summary is retrieved from the data base to aid in this

analysis. Other analysts are consulted to obtain further information and

* evaluation. An impact assessment is developed, based on flight routes of

. friendly missions within the range of the radar under study. (In the

scenario, a random process is used to decide whether a threat is present.)

B41i, I .- ... ,
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If it appears to the analyst that the radar installation represents a

threat to friendly missions, an initial assessment is presented to the

analyst's immediate superior for approval. Using the report generation

facilities of the DBMS, together with display facilities, the analyst

prepares a briefing on the installation and prepares a warning message for

dissemination. During execution of the scenario, a count is kept of the

number of times this sequence of activities has been performed. After a

predetermined number of executions, the scenario terminates. _7

B.1 1 Updates ..:-

In addition to the primary scenarios described above, an additional

scenario provides a series of updates to the data base. The primary

purpose of the scenario is to provide a flow of updates to simulate this

portion of the load on the data base management system, to determine the

system's ability to preserve data integrity in near real-time processing.

For the purposes of the simulation, this scenario represents the clerical

task of making new entries to the OB files, indicator lists, weather

reports, and other portions of the data base.
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Appendix C. SCENARIOS IN DHIL

Six scenarios, representing various types of analyst activities, based

upon the following six intelligence tasks, were defined in DHIL and

translated into scripts:

o Watch

o I&W Analysis

o Collection Coordination

o Area Analysis

o Military Systems Analysis

o MAC Route Assessment

This appendix contains complete DHIL versions of the scenarios, together

with flowcharts indicating the sequence of analyst actions. The flowcharts

are contained in Figures C-i through C-6, with the accompanying DHIL

versions following each flowchart.
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Start Watch

Scan Alert Que Build Map to
for Incoming Examine Impact
Messages

Pert inent NO 85% of Missions in
to another

s. lyst Ae

YES 15%

Route Msg. to N 0

another Analyst

NO ithin Area

YES 90%

Store Msg.Prsn

Request AOB for Prepare Warning

* *Units In Msg. Mg

Ouery Event Log Update 08

Figure C-1 WATCH Function
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rsw.2uwwx rCCCCCCCCCCCC , , r - r t - .. CCCCtCCCC*.C * CC CCCCCC "-" "

C PROCEDURE MRl : NATCH-UNTIONl IIVATCH.ORAU . -""

C ABSTRACT: . ,'-""
4- C

C BE6-SCEN MATCH-FUNCTION;
c COMMENT: THE MATCH OFFICER SCANS TH ALERT (AN
C TO REVIEW INCOMING MESSAGES)
C PERFORM REVIW-INPUTS;
C COMMENT: TIE ANALYST ANALYZES THIS MESSAGE TO
C DETERMINEIF IT ISPERT"NTO THE
C RESPONSIBILITIES OF ANOTHER ANALST;
C SOETINES(.IS e@)
C BES-SO E; P"'.
C PERFORM ROUTE-MSG;
C END-UK;E
C C N : DECIDE IF THE MESSAGE IS MITHIN THE
C FUNCTIONAL AND GEOGRAPHIC AREA OF
C RESPONSIBILITY OF TIE MATCH OFFICER.
C CAUSING THE INVESTIGATION TO CONTIIUE
C SOMETIMES(.?O);
C BE-SOME;
C PERFORM STORE-MSG;
C COOET: THE ANALYST REOUESTS THE AIR ORDER
C OF BATLE DATA FOR THE UWNT(S)
C IDENTIFIED IN THE INPUT MESSAGE;
C PERFORM CON'-MSO-HOLDINGS;
C COMMENT: THE ANALYST BECIDES TO Y THE ..,-.. .
C EVENT LOG FOR FURTHER REFERENCES;
C PERFORM REVIEW-EVENTS;
C COMMENT I NLYST RETRIEVES AND DISPLAYSX
C INDICATOR LISTS FOR ASSESSIENT;
C PERFORM EXAMI E-SIGNF-INDICATORSI
C COMMENT: ANALYST WILL BUILD MAP OF AREA OF
C CONCERN, OVERLAY FRIENDLY OfPRATIONS
C DATA AND EXAMINE ANY POTENTIAL IMPACT
C M ON PREVIOUSLY RETRIEVED DATA;
C PERFORM BUILD-MAP;
C COMIENT: ANALYST REOtQESTS AND PLOTS ALL IWO.
C ON MISSIONS SCHEDULED IN THE AREA;
C PERFORM GET-CURRENT-OPNS;
C COMMENT: THE ANALYST EVALUATES THIS AMD PREVIOUS -"- -

C DATA TO DETERMINE IF A POSSIBLE THREAT
C EXISTS;
C SOMETINS(.30A);
C DG-SOME;
C COMMENT: DEN A RAT MAY EXIST, THE
c ANALYST PREPARES To NIEF TIE
C DIV-CIEF/SuERVISOR;
C PERFORM STORE-MP;
C PERFORM IRIEF-TEXTi
C PERFORM PREP-WARNING-MNG;
C COM N1T: THE ANALYST NS ON UPDATE THE
C APROPRIATE N FILE(S)". -
C PERIFORM UPDATE-FILES;
C END-SOME;
C EN-SOME;
C ENICEN WATCH-FUNCTION.
C
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrIrrrETE m
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CCCCCCCCCCCCCCCCCCCCCCCCCCCC cCCCCCCCCCCCCCCCCCCCC

C PROCEDURE NAM: REVIEI-IWUIS ISREVINP.ORASS

C ABSTRACT,
C
C BEG-FUNC REVIEV-IWJS;
C COI"ENT DISPLAY NUMBPER AMP KIND OF EACH ENTRY IN 011111
C ALERT;

-~C THINK(IOP309A);
COMMENT: DISPUAY SHORT TITLE - ALL SED ALERTS;

C SCAN;
C THINK(IOP30,A);
C COMMENT: SELECTIVELY DISPLAY AND READ A MESSAGE R
C THME ROUTED THOUGH THE ALERT OUEIKI

p.C RETRIEVE (A001.19 A00I#1 ED '19;
C THINK(30i9OA;

C THINT(3DrOA);
C ED41MC RCVIE-INPJTS.
C
C

*ctCCCCCcCCCCCCCCTcccccVCCCCCCCCcECCC C=C.rrr xmEECCCrrrrc

CCCCCCCCCCCcCCCCCcccCC=CCCcCCCCcCCcCC7
C
C PROCEDURE NAME: ROUTE-MS $lRTEHSS.FTIW*
C

C ABSTRACT:
C
C MEGfIR ROUTE-ASS;
C THINK(0000
C CON": ROUTE THE APPROPRIATE MESSAG INFORMATION
C TO THE RECEIVING ANALYST'S ALERT QM;E
C ROUTE(LOOIN z 1' MSS-ID z A0OIMIo PR! AOOIM71v
C StIJ = A00I4I90); -.

C THINK515d;
C END-fUNC ROUTE-HSG.
c
C
CECCCCCCCCCCCCCCCCCCECCCCCCCC CCCMCCCCEUEECEcc=CEc
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Sc

c RCDR NM 7R- iSOS.T

hc

'SC

5' kBST4C*

5'C

c. DE4K .REM

C

C PROCEDURE NAME:STOR-MSG-HLI6 tl*STWISlF
C

C ABSTRACT:

C BEO4FUNC SIN-MVGHLDMS

c CET E SINP I UT MESSAGE I EJOM

.c COMERNAL RETILVE FOR 0 LAT-ER ANDK LS

£ N-FI SOEA

CCCCCCCCCCCCCCCCCCCCCCCCcccctccccCCCCCCCCCCCcC£~cCccccccttccccEcc
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=CCCCCCcccccCM CCCCECCCCCcccccacCccccccEcccc~ccCeCccc =CCCCCCCc
C
C PROCEDURE NAME: REVIEW-EVENTJS 31IRVEYNT.OtAtst
C

C ABSTRACT*.
C
C KS-FUM REVIEWI EVENTS;
C COMMENT: THE ANALYST REQUESTS ALL INFO. ABOUTI EVENTS OF A
C PARTICULAR TYPEP OCCURRING WITHIN THE COUNTRY IN OlESTIWI,.4.-
c WHERE THE PARTICIPANTS SHOO AM ALLEGIANCE TO A PAR71EC)LAR
C COUNTRY (BASED ON INPUT MISG);
C WJERY(B001,19 (11001#23 ED C001140 OR B001623 EQ N' AND
C B001011 ME 'I' AND 8001832 EQ '%)i
C THIK(60sI50%A);

C THINK (60vISO#A)i
C COMMENT: THE ANALYST MAY REQUST FURTHER INFORMATION ON
C PERSONALITIES INVOLVED IN A PARTICULAR EVENT;
C SOMETIMES (.20t v I
C MEG-SOHE;
c SEARCH (0002.2, 0002*200 EQl 1001#2)p
c BEG-SEARCH;
C THINK (2,Sd)
C COMMIENT: THE ANALYST DISPLAYS AM QUJICKLY SCARS THE TWO;
C REITEWI;
C THINK (309604);
C PAGE;
C THINK (30404,);
C END-SEARCH;

CEf-SOE
C END-FiJAC REVIEN-EVENTS.
C
C

ECCCCCCCCCCCcCCCCccacCCCCCCCCCCCCECcCcCCCCCCCCCCCCCCCCCCCCCcCCCCCCCccc
C

* C PROCEDUR.E NAME: EXAMINE-SIGNF-INDICATORS t*EXSINDORAIS
C

4 C
C ABSTRACT,
C BEG-FUHC EXANINE-SIGNIF-INDICATORS;
C COMMIENT: THE ANALTST REGUESTS COUNTRY SUMMARY INFORMATION;
£ RETRIEVE(EOO.1,E00112 CO C001#40);
C COMMENT: THE ANALYST SCARS THIS INFORNATIINoTHEN REQUESTS
C ALL INDICATORS OF A CERTAIN TYPE F OR THIS COUNTRY; ' C
C GUERY(FOI.1.FOOI$I EQ COOI440 AND F001121 EQ 'I')
C COMMENT: ANALYST SCANS INDICATOR LISTS;
C TH1NK130P150,A);

C THINK(0d501A);
C END-FUMC EIAMINE-SIGNF-INDICATORS.
C

CCCCCCCCCCCCCCCCCCCCCCcCCCCC~ccC ££ccccccCCCCCCCECCCECCC=CCCCCC * -
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CCCCCCu CCcccCCCCCCC CCCCCCCC= = =CCCCM C CCC~C=

c PROCEDUkE NANE: BUI.D-W SIUILDN.FTMU
C
C

*C ABSTRACT:
C
C BEG-FUNC BUILD-W
C COROIET: CREATE MAP BACKGROUND VITH UNIT
C PLACED ATTHE CENTER OF THE API
C MAP(LAT= C001#419 LON COOI4Ad;
C THINK(1o,30,);
C END-FIJHC BUILD-NA.
C
C

* cccccccccccccccccccccccrccccccccccccccccccccccccccvcccccccctccccccc

CCCCCCCCCCCCCCCMCCCCccccccccccccccccccccccccCCCCCCCCCCCC=tCCCCCCCC
C
C PROCEDURE NAME: GEY-CURRENI-OPNS tt*GETDps.oRA*sn
C
C

*'1C ABSTRACT:
C
C BEG-FUNC GET-CURRENT-OPtISi
C COMMENT: REQUESTS ALL MISSIONS YHOSE DESTINATION IS THE
C COUNRY IN OUESTIONi
C SEARCH(HOOI.IfHO01#7 ED C001#40);
C BEG-SEARCH;
C THINRI2v,
C REVIEW;
C THINK(120t3OOPA); a
C COMMENT: ANALYST READS GENERAL MISSION INFO. AND
C DECIDES IF FURTHER INVESTIGATON IS NECESSARY;
C SOMETIKES(.8OvA, D
C DES-SOMl
C COMMENT: ANALYST PLOTS THE DEPARTURE POINT AND TABS
C WITH THE ISM-ro;
C PLOT( PCLASS MSN);
C THINK(5.1O, D
C INSERT( 9 PBLOCK 2H001#2);
C COIMMENT: THE ANALYST DECIDES TO DIRECTLY PLOT ALL
C END-POINTS FOR EACH MISSION SEGMENTi
C PLOT(I00O.IpI00,i70 Eg HOOI#2iCI.ASS = 'SEG*YNBLDCED;
C COMMENT: THE ANALYST CAN CONSTRUCT THE ENTIRE ROMlI
C USING THE LIGHTPEN TO CONNECT THE SEG END-POINTS;
C THINK(SoIOv
C END-SOME;1
C END-SEARCH;
C END-FUNC GET-CURRENT-OPN.
C
C
CCCEcmCCCCCCCCCCCCCCECCCCCCCCCCCcCCCCCcccCCCCCCCC~~CECCCCCCCCCCCC
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FcccccccccccccCCCCCCCCCCCCCCCCCCC =CCcCCCCCCCCCCCCCCCCCC I 01

C PROCEDURE NAME: STR-W 11STOIIAF.FTNBR

C

C BEG-FUNC STORE-MA;
C COMMJI: STORE THlE FULLY CONSTRUCTED WA FOR
C LATER USE IN BRIEFINS;

c END-FUNC STORE-MA.
C
C

CCCCCCCCCCCCCCCCCCCcCCCCCCCCCCCCC =CtCIXCCCCC CCCEC

C
C PROCEDURE NAME: BRIEF-TEXT *$BRFTXT.FTNBS
C
C
C ABSTRACT:
c
C BEG-FUNC BRIEF-TEXT;
C COMMENT ANALYST DISPLAYS FULLY CONSBRUCTD
c IW AND DISCUSSES THE ASSESSMENT;
C RECAL0.
C THIWR6OI259A);

C COMMENT: ANALYST DISPLAYS THE MIESSAGE THAT
C LED TO THIS CONCLUSION!
C RECAL;
C THINR(6OI25YA);
C END-FIJNC BRIEF-TEXT.
C
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
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C
C
C M-CT?
C BEG4f1N PREP-WARNIHG-MSG;
C COMKENT: ANALYST DISPLAYS MESSAGE FORAY AND ENTERS 4

C APPROPRIATE DATA; -

C FOAM A001.1;
C THIWK(SPlOs I
C EHTERCAOIBI *'oAOOI#71 ''
C A001#190 'UNIJSWI. INDICATOA'.
C A001#200 'MESSAGE TEXT - DETAILS OF EVAUATIUN')I
C THIHK(3O,6O,
C COMM:N THIS WARNING MESSAGE VILL BE ADDED TO THE DATABASE
C MESSAGE FILE. THE ANALYST SILL KW A PERSONAL COPY,
C THEN ROUTE THE MESSAGE TO THE SUPERVISOR'S ALERT

- . C amEI;
C ADOON AOOI.l;
C HARDCOPY;
C THIHK(5tlOv I
C ROUTE(LDGIN 'DIV-CNIEF'yMSS-ID MOOIIflI :I~

C SIJJ 'UNUSUAL INDICATOR);
C END-FUNC FREP-SARNING-MSS,

J. C
C
C
CCCCtCCTCC CCCCCCCCCCCCCCCCCC----

cCC~CM CCC CCCCCCCCCCCCCCCCCCCCCCCCCCtCCCC --- CCCCCC
C
C Pi-CtDJRE NAME: UPDATE-FILES HBUPDFIL.ORAU

-. C
C
C AIVRACTI
C
C BEG-FUNC UPDATE-FILWS
C THINK(040.Afl
C COMMENT: THE ANALYST DECIDES TO UPDATE TIE COUNTIRY

* .C SUMIMARY FILE;
C REIRIEW(EOOI..EOI4 EQ COOI940)
C THNY(lO20'fl
C MODIFYCEOOIRI5 ' HIGH'' E0O01I16 'IMNING COIF')I
C END-FBEC UPDATE-FILES;

CCEcccrcczcc=1 CCCCcCC=WcCCCttt~tE

C F4Z'CEOuRE NAME' ALERT ,.

C
C
C WA l
C
C kERT will simulate an anwalst displawing numers and tVu,
C c' messages on the alert oueue. The actual mssages art not relevant.
C
C

CCCCCVEZCtWCCCCCCCCCCCCC GCCECWZW
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C PROCEDRE NAE: THINK
C
C
C ABSTRACT:
C

* i THISK simultes an analyst ma1ins over a decision. Because of
C this, the result is divided bu .he alert status. Obviouslvi the%
C analyst will think less time ir a crisis or war situation.
C 

-

C
C INPUT: MIN - INTSE; Mlinimum Peacetime wait
C MAX - INTW;C Maximum wait at anm time

C AMET - IWTES7-; Alert status (lP2p31
C
C
Ceccccccccccccccccccc=cCCCCcccCCCCccCCCCC c ctCC cCCCcCcccc cccc=cc

* ~~~~~CCCIccccCcCc cccccccccccCCccccmtZccC ccCccccEccCC CCCCC 1

C
C PROCEDURE NAME: SCAN
C
C
C ABSTRACT:

.1 C
C SCAN simulates an analyst scx'gpind through the list of alert
C messages.
C
C -
cCCCCCCCCCCCCCCC=CCCCcCCCCCtccCCCCCCcCcCC CCCCCCCCCC~CMCCC rr rr cCr

C
C PROCER*E NAE: ROUT *8RUHFNM -

C ABSTRACT:

C The DHIL command ROUTE is Lsed to insert message information
C into the alert mueue of an analyst.
C
C The RTE command format is:
C ROUTE(LOGIN ( receiving analvstht 1150ID -- <field value>,
C PRI1 <field value>, 5133 - <field value)))
C
C Reouired Parameters are:
C LOGIN -. the login identifier ^f the receiving analyst
C NSG-ID -- the osg-id-code which upiguelv identifies a msage
C within the databas
C PR! - the message Priority
C SURJ -- brief information indL:ating the subject/content of
C the message
C

MECtCCCCCCCCCCCCCCCCCCC -- CCC

.A

C-9 .

.4

%.........................................



o.

tCcccccccccccccccc ccccccccccccc cccczxa cccccccc cc ccE=t
C
C PwOEBI3E NAw: w RAPFN

C
C ABSTRACT:
C
C TIE DHIL 'MA' COMMND IS USED TO GENERATE A W B# oNu.
C
C THE RIE COMMND FORMAT IS:
C KAP(COORD = <Sea.coods.> I LOC <location n ),
C [SCALE = <scale>);
C
C PARAMETERS AR:
C COORDILOC - MUST SPECIFY EITHER COonD OR LOC (BUT NOT BiOH)
C TO IDENTIFY THE CENTER POINT OF THE DISPLAY

% C
C SCALE - OPTIONAL PARAMETER WHICH SPECIFIES THE SCALE OF THE
C MAP TO BE DISPLAYED. SCALES AVAILABLE ARE: l:2OM.
C l:5q 1:1M, 1:50K, 1:250K, 1:10OK, 1:50K, 1:23w,
C I:IOK, 1:7.5K. IF NOT SPECIFIED, DEFAULT TO 1:20N 7- .

C
C
cCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCZccCCCCcCC. "

4o.

~CCCCCcccccccECccccCCCCCCCCCCCCCCCCCCCCCCCCCCmCCCCCIICCCCccccCccccc
C
C PROCEDURE NAME: INSERT $$INSERT,FTN' -

C• .F-
C

C ABSTRACT:
C
C THE DHIL 'INSERT- COMMAND IS USED TO ADD A NEW ITE TO THE
C SPECIFIED LOCATION ON THE CURRENT MAP DISPLAY WITH A DATA BLOCK
C AFPENDED TO IT, OR TO ASSOCIATE A DATA BLOCK WITH AN ITEJ ALREADY

C ON Tht CURRENT MAP DISPLAY.

C THE RTE COrIMAD FORMAT IS:

C INSERT(CCLASS = (,SivtoI>J LOC <value>JBLOCK <value>);

C FARAhETERS ARE:
C CLASS <s'jabol> - OPTIONAL PARAMETER WHICH SPECIFIES THE SYMBOLOGY %
C CLASSIFICATION OF THE ITEM BEING ADDED TO THE

* C DISPLAY. .

C LOC <value> - OPTIONAL PARAMETER WHICH SPECIFIES THE LOCATION
C VALUE OF THE ITEM BEING ADDED TO THE DISPLAY.
C IF NOT GIVEN, DEFAUT TO THE CURERENT LOCATION
C OF THE CURSOR/LIGHT PEN.
C BLOCK = <value> - REOUIrED FARAMETER WHICH SPECIFIES THE DATA BLOCK
C

% * C
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C PROCEDRE WAE: STOR
C
C
C ABSTRACT:
C
C THE EMIL 'STORE, COMMANID IS USED TO SAVE TIE CW"II SCREEN
C DISPLAY (NP/RECORD) IN A TEMWAY FILE FOR FAST RECALL AT A LATER
C TIRE. ONLYI THREE *RECORDS* CAN BE STORED AT AMY TIE. AND THEY AM
C ACCESSED ON A LAST-IN FIRST-OUT BASIS VIA THE 'RECALL' CO1WS.
C
C FOR TIE RTEs THIS COMMAND WILL BE EXECUTED AS A 'WAIT' TIME.
C

*5 C
CCCCCCCCCCCCCCCCCL - 1C

p,.....

CcCccccccccccccccCCCCcCccctcCCCCc cCCCCC=cCCCC Cr~ccCS
C
C PROCEDURE NAM: RECALL *RECALL.FTWA -

C

C ABSTRACT.
C
C TIE DHIL 'RECALL' COMMAND IS USED TO ACCESS A Mt/RECORD
C WHICH HAS BEEN STd IN A TEMPORARY FILE.%

C -,,.5...O

C THE RTE VILL EXECITE THIS COMMAND AS A WAIT TIE
C
C

-ccccccccccccccccccccCCCCCCCCCCCCCCCCCCCcCCCtcCcc CCCCC

c1CcVCCCCCCCCCCmcccCCC11tCCCCCCCCCC - CCCC
C ".

C PROCEDURE NAE: FORK SIFORK.FTNB
C
C
C ASTRACT;
C
C The FORK command is used to display the template
C format tfr the specified userview.
C . . .
C The RTE command Tormat is:
C FORK (uservieu>1
C This command is used to display a tore which will then
C have intormation ENTERed into it by the analyst (a seount
C ot steps used to add a record to the database).- For testind
C Purposes this command will be executed as a WAIT time.
C
C%
cccccccccccccccccccccC.CCCCCCCCCC.CC.C...CCCCC E '.CCCCCCCCC[C"
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C
C PROEDUE ENER $VIER.FTNIS
C
C ABSTRACT:

C
C THE PHIL 'ENTER, COMMAND IS USED TO SII.AIE THE M .LT".
C ENTERING DATA INTO A PREYIOUSLT DISPLAYED FOR. ONLY TIE CONTENTS
C OF T ISPLA ARE ODIFID -- THIS COMNS S O EFFECT ONTE
C DATADASE. SUBSEQUENT PRIMITIYE DIRECTIVS CONTROL TIE DISPOSITION
C OF THE ATA.
C
C THE RTE CO FORMT IS:RATis:
C ENTER(fieldnaae) <new value>[,(fieldnae) - (new value1)I-
C
C PARAIMTERS ARE:
C <fieldnamse> - TIE NAME OF THE FIELD RECEIVING DATA
C (new value> - YALUE TO BE ASSIGNED TO RECEIVING FIELD
C
C FOR THE RYE, THIS COMMAND WILL BE EXECUTED AS A 'WAIT' TINE
C
C

-a.cCccttcccccccccCCC cC CCccccCiCCCcccccrrrr -rCCCCC

-,". - .'

CCCCCCCCCCCCCCCCCCCC CCCCMCC CCCC

C
C PR OCEDIM NAE: ROME SSROUTE.FTNU.
C
C
C ABSTRACT:
C
C The HIL command ROUTE is used to insert message information
C into the alert eie of an analvst.
C
C The RTE command format is:.
C ROUTE(LOGIN = receiving analyst), SG-I x (field value>,
C Pri (field value>, SI&J = (field value));
C
C Reouired Parameters are:
C LOGIN -- the login identifier of the receiving anl-st
C ASG-ID -- the ms-id-code which unieuelv identifies a message
C within the databas
C P1I -- the message priority
C SUDJ - brief information indicating the stubject/content of
C the message
C
C

S % '
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c PROCEDURE NNE: HaROCOP wUHRCP.FNss
'4 C
.1' C
4 ~ ~CAShAI

C
C THE HIL IIARDCCPY COWDI IS USED TO FOI(M T AND TRMB
C ALL OF THE CURRENT DISPLAY TO A HAROCOPT DEVIE.

C TIE ITE COHNAND FORVA IS:
C HAROCOPY;
C THE COWND WILIB ISMUEASA WAIT TIN FORHE EKNIAM
C EXERCISES.
C
C
ccccccccccccccccccccCCCCc =CCCcc C CMMCCCCCM CCC

'4. C
C PROCEDURE HAK: CwHs -CORPESS

C
C
C ABSTRACT:
C
C CHM will compress am buffPer bv moving all spacest tabso and
C nulls. The retainder of the line up to the sweified number of
C characters is Padded with blanks. .

C
C
cccVcaccccmcCCCccmcCCCCCccC ~ctccccc mC m C=
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C PROCEDURE NAME: IV ANALYSIS
C

C ABSTRACT:
C K6-SCEMIll WAI.SIS;
c COMENT: ANALYSTS SCANS ALERT WUElE FOR INCOMING MIUSAGESI 7
C PERFORM REVIEVD-INPUTSI
C COMMNIT: AIWYST DECIDES IF TIE MESSAGE RETRIEVED 1S
C PERTINENT AID REGUIRES FURTHER ANALYSIS; %

C SOMETIIES(."o v )i
C BEG-SINE;
C PERFORM ST"RE-"S";
C COMENT: TI E ANAYST BEGINS GY SCA INOl THE DATABASE FOR
C INFO ON RECENT ACTIVITY WITHIN THE AREA OF INTEREDY fr
C PERFORM FIND-ALL-ACTIVIT.;
C COMMENT ANALYST BUILDS A M OF TH E AREAI
C PERFORM BUILD-ARER-AAP;
C COIENT: IN ATTEMPTING TO BOUND THE AA IF SEARCH THE
C ANALYST RETRIEVES IFO ON THE AIRCRAFT SYSTEM
C REFERTEDTO IN THE. ESSAGE;
C PERFORM BOLJID-AEAi
C COMM:NT UNDER TiE ASSMETION THAT IO 1W-AIR REFUELING
C HAS TAEN PLA TME ANALYST WIL T ATTEMIET TO
C LOCATE THE UNITS ASSOCIATED WITH THIS SYSTEMT
C AIND.PLOTTHESEI ITS ON, T MAPI
C PERFORM PLOT-Mi
C COMMENT: THE ANALYST UIES IC FOR ALL MISSIONS

- C SCIHEULD IN THIS AREA
SC PERFORM CHATTER-K;

C COMMENT: OVELAY AIR ROUTE DATA ON N MA1

C PERFORM PLOT-FLT-ROUTESI
C PERFORM STOSE-4WI
C COMMENT: ANALYST RETRIEVES IND DISPLAYS INDICATOR LISSI
C PERFORM E RI IE-INDICATORSI
C COMMENT: TIE N.YST WILL ACTIVATE APROPRIATE INDICATORESI
C SKIIIES(.30PA. I
C BEG-SONE;
C PERFORM ACTIVATE-INDICATOREI
C END-S;E.
C COMMENT: ANALYST lIST DETERMINE IF (AND UENCONILICTS
C MIGHT EXIST FER FRIENDLY FLIGHT ACTIVITY IN
C TiE AREA INDER SCRU"IT" "
C PERFORM COTRUTE-CONFLICT-TINESI
C THI-(30.T0s. r

C COMMENT: ANA.YST PREPARES BRIEFING ON ASSESSI IT IN ORDER
C TO GAIN CONCURRENCE --IOR APPROVAL OF THE C
C ANALYTICAL RESIISIT
C PERFORM DRIEF-TEXT T
C COM M: FOLLUING APPROVAL OF TIE ASS£SSMENT/DRIEFIN-
C THE ANALYST IS RESPONSIB.E FOR PREPARING A
C WARNING MESSAGE WHEN NECESSARY;
C SOII.TINES(,30.)t
C BEG-SOME"
C PERFORM PREP-VARNIMG,-MSGI
C END-SOME;

C END-SCEN IN-ANALYSIS.
C

'S C
CCCCCCCCCCC=CCCCCCCCCCCCC --- - CC -...I
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J ~ ~ ~ ~ ~ ~ ~ ~ cccccccccccccccccccccccccccCCCCC CMCC-----------xC CCC

-, PROCEMRR NAME. REVIEHl-IWUS RRREVINP.WRA

C ABSTRACT:

C
C BE64UH REYIEk-INPTSI
C CW"VEN DISPLAY PUKDlER AND KIND OF EACH ENTRY 10 WUEUE1
C M.ERTI
C THINK(IO,30,tA) '
c MEiW: DISPLAY SHORT TITLE - ALL oP.ED ALETS;
C SCAN;
C THINK((10s0tA)l ~-
C COMMNT* SELECTIVELY DISPLAY AND READ A MESSAGE FROM1
C THOSE ROUTE) TIGOU THE ALERT MUEi

C RETRIEVE (AOO.li A00101 COE .*

C HN0io
C PAWE
C THINY(000A)i

-~ C END-FUNC REYIE-IlifS.
C
C
cCCcccLccccmCcccCCCCC=CCCCCCCMCCCCCCCCCCCCCCCCMCCCCCCCCECC=

C FROCEDUR NAME: STORE-AS SRSTOAS6.FTHBB
C
C ABSTRACT:
C
C BEG-FUNC STORE-AS;
C COMMENT: STORE THE INf IMESSAGE IN A TEMPORRY
C PERSONAL FILE FOR LATER USE1
C STORE!
C END-FUNC STORE-MS.
C.-
C
CCEccccccmCCCCCCCCCCCCCCCCC ICCCCECCc------ C
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C
C PROCEDURE NAME: FIND-A.L-ACTIYITY SIflIDACI.ORAS

C-
C
C ABSTRACT:

W C KEG-F1l FIND-LL-ACTIYITY$
C CaBOT: MOTR THE EVENT FILE FOR RECONT ACTIVITY
C OCCURRING VITHIN TIE SPECIFIED COUNTUTI
C QUER(BOOI.I,3001#23 ED 4' AND B001#11 ED *)I
C CWVENTI ANALYT RETRIEVES AND SCARS EACH RE CORD FOND;
C THINK (30130MOW;
C PAGE;
C IHIHK(30v00eA

* C EIIO-FUNC FINTI-A.L-ACIIVITY.

C
C~cccccccc ccccccCCC MMMCC~E~ECcccCC~CCCCCCCCCCCctcCCcCcC

CCCECCCCCCCCCCCCCCCcCCCCCCOCCccCCCCCCCCCMCCCtECCCCcCCCCCECcCC
C
C PROCEDURE NAME: BUILD-AREAr-MAP ItIOLDIW.FINSU %
C
C
C ABSTRACT:1
C BEG-FUNC BUILD-AREA-IAP;
C COKRENTI ANALYST BUILDS A HAP OF THE AREA REFERRED TO IN
C THE NESSAGE1
C HMLAT = .16 LON m W )I
C THINK(Mv5 )I
C END-flJNC BUILD-AREA-hA.
C
C
CCCCCCmccccccccccccccCCCCCCCCCCCCCCCCCCCtCCCCCCCCCCCCCCCCCCCCC

CCCCCCCcCcccceccccCCCCCCCCCCCCCCMCCCM=~c CCCCCCCcC
C
C PROCEDURE NAME: BOUND-AREA 11INTIARE.ORA98
C -

C
C ABSTRACT:
C BEG-FJNC BOUND-AREMl

* . C RETRI[EW(DOO.290001#1 ED 'FIGHTER' AND DOOMS ED 1
C TNINK10920PA)i

* * CEND-UNC BOUND-AREA.
C

C

C-16

a . N



C
%C PROCER)RE RAME: PLOY-A0l SPLYWBORAIS

C
C
C ABSTRACT:
C DEG-4UK PLOT-AOB
C COMMENT: ANALYST SEARCHES FOR UNITS WITHIN TIE MX. RANGE
C OF THE SIGHTING OF THE AIRCRAFT WHICH ARE APOWN
C TO HAVJE THIS SYSTEM TYPE;.-
C CSEARCH(cooi.1,COOI#1IIA ED *FIGHTER' AND
C CO01#1118 ED DOOI#riLAT = 4'LOM = I'
C RANGE =IOOORM)t PERORM NOT-IDENTIFIED;
C BEG-SEARCH;
C THINK(2t5t 3;
C CONMENTI A~LST SCANS EACH UNIT RECORD FOUND AND PLOTS5
C ONTO MAP
C REVIEW;
C THIHI((&OP120PA);
C PAGE;
C THINK(0v60,AI;
C PLOT( rCI.ASS CO01ltiI
C END-SEARCH;
C END-FUME Pt.OT-AOB.
C
C
CCCCCCCCCECCCCCCCCCCCCCClrr-C~~~C

EC=CcCCCCCCCCCCCC=cCMcCCCC CcCCCCCCCCCCEEEECCCMCEXCCCC
C
C PROCEDUR NAME: CHATTER-AC ttfCHTMAC.FTNZSS
C
C
C ABSTRACTI
C BEG-UN CHATTER-MAC
C INSERI(tilLOIX z 1 'M EMSSIONS EN THIS1 #$UA*I;
C THINK54lO,;
C CHATTER MA-ROUTE-MHEAT-ASSESS;
C COWRYNT TIE NALYST WAITS FOR MAC TO RESPOND WITH
C MISSION-l0s FOR ALL OPERATIONS IN TIE ARM;
C THINK(00,P600,);
C SCAN;
C THINKC51ilO);
C DISPLAY;
C THINK(20430;
C END-TiMIC CHATTER-MA.
C

CCCCCCCCCCCCCCECCCCCCcCCCC*..j

4

C- 17-



C
C P3OCERK NAM: PLOI-flI-ROUIE ISPTRT[.FTNI
c
C
C A3STRACI.

.4.C K641UNK PLDT-FLT-ROUTES9
C CWMIT' THE ANALYST WILL REMYhAL M ISSION INFORATION
C 10 OYERLAY ON PREIOIJSLY CONSTRUCTED Wt
C BASED ON THE INFO. MA SENTI
C SOMETIMES(. 30sAtLOOP --3)1
C KO-SOifl
c RETRIEVE(HOOI.IN001#2 ED 'I');
C THINK; I2OF300,A);

CCOMMENT: PLOT THE DEPARTURE POINT AND TAG EACH WOJE
C WITH ITS NISSION-ID;
C PLO(sCLASS '10'9;
C THINK(5910t
C INSERT( m .DLO~l -a 11)
C COlNEN THE ANALYIST REQUESTS AM PLOTS ALL
C SEGMENT INFOATIONI
C SEARH(1002.IP1002A70 ED HOI#2)1
C BEG-SEAROU
C THINW(5o.iO.1

C ~REYIEU;
C THINK(1O93O, )I
c SESI s PTOP LATY 1002179TWP LON 1002#7A)

C ENDSOIE;

CEIN-4NIC PLOT-VLT-ffiUTES.
C

C
CCCCC =CM Mc PRCUM r.I EXr.NDCT 2*IID.N

C

C ARSSTACTI
C DES-F 1M EXKINE-INIIICATMS;
C COMMENT: THE ANALYST REQUESTS ALL MILITARY INDICATORS
C FOR THE COWJERY DSEMW1
c C UERY(FOI.FOQINI ED C001140 AND F001#21 ED 'NIL');

.4.C 7HINK0(115.11

C THINK(00101
C EWND- C EXAMNE- INDICATORS.
C
CCCCCCCCCCCC

C-1
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CC PROCEMiJ MAME: ACTIYATE-INDICATORS 88ACTIND.ORAS

C
C
C ABSTRACT:
C
c kS-fIRC ACTIVATE-INDiCAoRsi
£ COMMEN: UPDATE THE INDICATOR ..TATUS1
C MOD! VT(FDOI*24-'A)
C COMMENT: THE ANALYST KWCS HARDCORT FOR LATER RED ESI
C HARDCOPY;
C THINe(SiIOoi
C ED-FWNC ACTIVATE-INDICATORS.

* C
C

CCCCCCCC C tCCCCC£ C

C
C PROCEDUNAME: COIIPITE-CONFICT-TIME 118CPTINFTNBIW
C
C ABSTRACT:
C
C
C
ICCCCcCCCcCCCCCWZ~mCCCCCCCC CcCC~o

CCCCCC~CCCCCCcccrrrrcccccccccCCCCCCCCCOCECCCCCCE
C
C PROCEDURE MANC: BRIEF-TEXT 32IRFTXT.FTNIS
C
C
C ABSTRACT:
C
C BES-fUM BRIEF-TEXT;
C ENENT: ANALYTST DISPLAYS FULLY CONSTRUCTED
C NW ND DISCUJSSES THE ASSESSMWNT
C RECALL;
C THINW(OtI2i);
C COME NT: ANALYST DISPLAYS THE MESSAGE THAT
C LED TO THIS CONCLUSION;

.1C RECALL;
C THINK (609125#A) I

CEND-41JE BRIEF-TX.

C
cCCC£CCCCCCMtCCCCCCCCCCCCCC ccCCC CL£ CcCCCC cCCC£CCc££cE~CCtcc

C-19
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c =CCCCCCCCcecw CCccccccccccc mcc m~c ccccccoCCrCCCCCCMCCCCrtC

C PROCEuw MANE: PEP-WARNINO-NSS ttPRVMjSG.FT"fl
C
C
C ABSTRACT:
C REG-FUNG PREP-VARMING-MSO;
C COMO(T: ANALYST DISPLAYS MESSAGE FORMT AND ENTERS
C APPROPRIATE DATA;
C FORM AOOi.Ii
C THINK(5ylO; )I
C ENTERCAQOI#i 'SA001171 ='~
C AOOI19 'UNUSUAL INDICATOR't
C A0011200 IMESSAGE TEXT - DETAILS OF EVALUATIO');

VC THINK(30960t )p
A C CONI'EK THIS BARNING MESSAGE VILL BE ADIDED 10 THE DATABASE

C MESSAGE FILEP THE ANALYST WILL MAKE A PERSONAL COPT.
C THEN ROUTE THE MESSAGE TO THE SUPERVISR'S ALERT
C QUEUE;
C ADDON AOOI.I;
C HARDCOPYT
C 7HINK(5,l0,
C ROUTE(LOGIN *IIV-CHIEFPMSG-ID =A0OM11PRI ''
C SUBJ *UNUSUAL INDICATOR');
C END-FUNC PREP-WARNING-MSS.
C
C
ccccccccccEcccccccccCCCCCCCCCCCCCCCCCCCCCC~CCCCCCCCCCCCtCCCCCc

CCCCCCCCCCCccccccccccccccccCCCCCCCCCCCCCCCCCC=CCCcCtCcEtECCCCCCcCcccCCE
C
E nbOEEM HAME* ALERT
C
C
C ABiSTRACT:
C

L .qii will simulate On daivn dis~lains nuaber and types-
C of oessages on the alert oueue, The actual aessagtes are not relevant,
C

CCCCCCCECCCCCtcCCCCCCCCCCCCCCCccccccccccctccccctcccccccccxcCCCrCC~Cccc

C-2 20

.-- 7



C PROCEDURE NAME: THINK

C
C ABSTRACT:

C THINK simulates anr analvst mllird over a decisioni. Because of
C this, the result is divided bv thre alert status. Obviously, the
C arav. will think~ less time in a crisis or war situaation.
C
C
C INPUT. KINK - INTEGER; minimum peacetame wait -

C MAX - INTEGER; Maximum wait at amr time
C ALERT - INTEGER; Alert status (li2,)
C
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCccctccccCCCCtCCM=CCCCCC~ctCCtC=CCC

CCCCCCCCCmccccccrlcCCCCCCCCcCCCcmrccccocCCCCCcCcCCcCrcccccCCCCCCtC
-~ C

C PROCEDURE NAME: SCAM
C
C
C ABSTRACT:
C

CSCAN simulates as analyst scaxrrriag througir thre list of alert
C messages.

C
C
cccIXccccccccccccccccccccccccccccccctcocccccccctCCCCtCCECcctCCCC~tcccC=

CCCCCCCCCCCtCCCCCCCccCCccCCCCC=CCctCCCCCCCC=C
C
C PROCEDURE NAMIE: STORE
C
C
C AbSTRACTI
C
C THE DHIL 'STORE* COMAND IS USED TD SAVE THE CURRENT SCREEN
C DISPLAY (M1APIRECORD) IN A TEMORARY FILE FOR FAST RECALL AT A LATER
C TIME. ONLY THREE 'RECORDS' CAN BE STORED AT ANT TIMEY AND THFY ARE -4
C ACCESSED ON A LAST-IN FIRST-OUT DASIS VIA THE 'RECALL' COIN"E.
C
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCmCCCmCcccmccccccccccccccccEcccccctCCcCCDCE

C-21
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cCC CCCCCCCCCCCCCCC CCCCCCCCCCC. .

C
C PROCEDURE NAME: PLOT ISPLOT.FT$- -
C
C
C THE DlL 'PLOT' COMMAND IS USED TO DISPLAY DBMS ITERS ONTO A
C PREVIOUSLY GENERATED MAP BACKOROUND.

C
C THE RTE COMMAND FORMAT IS:
C PLOT(<uservie,>o<fieldna>e) <relop> <fieldvalue> C<Iosw> "
C <fieldnaae> <relop) <ieldvalue>,TCLASS -- <s mol>. -
C [BLOCKINOBLOCKI);

C
C PARAMETERS ARE:
C <uservie. <fiedname.. ,<fieldvalue> - OPTIONAL SELECTION LIST
C WHICH WHEN SPECIFIED CAUSES A DATABASE ACCESS FOR AL RECORDS
C THAT MEET THE CRITERIA TO BE PLOTTED ONTO TiE W.
C IF NOT SPECIFIEDt PLOT THE INFO. ASSOCIATED WITH THE RECORD
C CURRENTLY BEING DISPLAYED.
C CLASS - REQUIRED PARAMETER WIICH INDICATES THE CLASSIFICATION OF
C SYMBOLIC DATA TO BE PRESENTED ON THE MAP
C BLOCKINOXIOCK - OPTIONAL PARAMETER WHICH SPECIFIES HETHER A 'DATA
C BLOCK/TAG' IS TO BE APPENDED TO EACH SYiMBOL GENERATED FOR
C DISPLAY. BLOCK IS THE DEFAULT.
C
C NOTE: THIS IS THE ONLY DHIL COMMAND THAT WILL EITHER BE EXECUTED AS
C A 'WAIT' TIME (WHEN ISSUFD WITH NO SELECTION LIST)p OR MAKE A
C DATABASE ACCESS (WHEN ISSUED WITH A SELECTION LIST).
C
C titR$.•..'

C IRRITHIS 'PLOT' FUNCTION SHOULD ONLY BE CALLED BY FUNCTIONS WHICH$$$$
C $$$$ARE ISSUING A PHIL PLOT COMMAND WITHOUT A SELECTION LIST$$$*N*"- -

C
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCCCCCCCCCCCCCCCCCICCCCC=

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCtCC"CCCC

C
C PROCEDURE NAME. NOT-IDENTIFIED $$$NOTID.FTN..
C
C
C ABSTRACT.
C BEG-FUNC NOT-IDENTIFIED;
C COMMENT: THE ANALYST CONAIT IDENTIFY THE SOURCE OF THIS
C AIRCRAFT BASED ON CURRENT INFO. SO DECIDES TO
C NOTIFY THE DIV-CHIEF/SUPERVISOR.
C RECALL;
C THINK( ,IO, . -.
C ROUTE(LOGIN 'DIV-CHIEF',MSG-ID = AOOII,PRI '1'
C SUBJ = 'INSUFICIENT INFO. TO 11 " PLEASE APVISE );
SEND-FURC HOT-IDENTIFIED.

C

CCCCCtCCCCCCCCCCCCCC CCCCCccccc tECC rCT...

C-: 22
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6

ccECC cccccccococCCCCCcCCcm C CCC
C
C PROCEDURE NAME: INSERT $INSERT.FINS"
C
C
C ABSTRACT:
C
C THE DHIL 'ISERT' COMMA IS USED TO AD A AEV ITEM TO THE
C SPECIFIED LOCATION ON THE CURRENT MAP DISPLAY ITH A DATA .OCK
C APPENDED TO IT. OR TO ASSOCIATE A DATA BLOCK WITH AN ITEM ALREADY
C ON TIE CURRENT MA DISPLAY.
C
C THE RTE COMMAND FORMAT IS:
C INSERT(ECLASS = (sybol>IE LOC <value)],BLOCIK <value>);r,
C
C PARAMETERS ARE:
C CLASS = <sviebol> - OPTIONAL PARAMETER WHICH SPECIFIES THE SYMBOLOGY
C CLASSIFICATION OF THE ITEM EING AD ED TO THE
C DISPLAY.
C LOC <value> - OPTIONAL PARAITER WHICH SPECIFIES THE LOCATION
C VALUE OF TiE ITEM KEING ADED TO THE DISPLAY.
C IF NOT GIVEN, DEFAULT TO THE CURRENT LOCATION
C OF THE CURSOR/LIGHT PEN.
C BLOCK = <value> - REDUIRED PARAMETER WHICH SPECIFIES THE DATA KOC
C
C
CCCCCCCCE CCCCCCcCCCCCCCCCCCC === CCCCCCCCCCCtcECCCCc CCC tC cCCmctC

ccccccccccccccccccccccccoccccccccccccccccccccccccccccccccccc= cccc,' :'

C" "
C THE D EIL 'CHATTER' COMMAND IS USED TO SEND A COPY OF THE

CC CURRENT TERMINAL. DISPLAY TO ANOTHEIR ANALYST THR OIGH THEI ALERT-.' -

C OUEE

C IHE RIE COWAND FDRAT IS,
C CHATTER <receiving LOGIN identifier> C,(receivini LOGIN identifier>);
C
C
CC CCCCCCCCCCCCCCCCCCCCCCCCCCCCCc CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

. .o',

hi -' °"
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C
C PRCDURE NMIlE: DISPLAY B*DISPLT.FTMI*
C

C ABSTRACT:

.. C THE DlL, 'DISPLAY* C~MAN IS USED TO DISPLAY AN ALERT
C QUEUE ENTRY TO THE TERMINAL. THE RYE FORMAT IS:
C

SM~?AY (<(alert oiumljer>lEIM1O FORM <yverview>II

C BOTH ARE OPTIONAL PARAMETERS& WERE:
C Waert number> - THE NUMBER OF THE ALERT QUEUE ENTRY TO BE
C DISPLAYED. If NOT SPECIFIED# DEFAULT TO
C HIGHEST PRIORITY AL.ERT QUEUE ENTRY.
C INTO FORM (uservjeu> - PARAMETER USED BY THE UPDATE SCENARIO
C TO DISPLAY AN ALERT QUEUE ENTRY INTO THE
C SPECIFIED <userviet) FORMAT.
C
C
C

CCCCCCCCCCCCCCCCCCCCCCCcCCCCCcccCcccccmcccc~ccccEccccccCCCCCE

C
C PROCEDURE NAME' CHM - COMPRESS

4. LIC

C
-C ABSTRACT:
* C

C CMPRS will compress anv butter be ,emovins all spacest tabs, and
C nulls. The remainder of the line up to the specified number of
C characters is Padded with blanks.
C
C
cccccICCCCCCC~cccccccCCCCCCCCMCCCCCCCCCCcCCCCrrmcccccCC

ccccccccccEccccccccccccccccCCcCCCCCCCCCCCCtccccCCECCCccmcccCCCCCCtE
C
C PROCEDURE NMlE: EVEN
C
C
C ABSTRACT:
C
C EVEN will add one to an odd integer, and ignore an even intege.
C This funiction is necessarv for the ADAIAS-M search buffer lensth,
C which oust be an even number.
C

CCCCCCCCECCCCCCCCCCCCccccccccccccccccccccccccmccccccccccECCCCcccECCCCCE

C-24
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C
£ PROCEDUENAME: SES 2$SEGJrtNN
C
C
C ABSTRACT?

a C
C THEDPHILISEGI OMMADIS USED TODRNOALIE EGENT
C KldETWE TWO POINTS 0N A DISPLAY.
C
C TYE RTE COMMAND FORMTIS:
c !MEnlCftO-tAT - (tnm-hlatltude>. FR Lon -t *trom-lastude
C TO-tAT - (to-latitude>. TO i <to-Iw.itaadl

C
C PARAMETERS aR:
C FROM-tAT AND FRON-ION ARE OPTIONAL PARAMTER WHICH SPECIFY
C THE STARTING POINT OF THE SEGMENT TO BE DRAUN. IF NAOT SPECIFIEDt
C DEFAULT TO THE CURRENT POSITION OF THE C4ESORAIGNT PEN.
C TO-tAT AND TO-tON ARE REQUIRED PARAMETERS UN104 SPECIFY IHE
C ENDING POINT OF THE SEGMENT TO BE RAW.7
C
C

CCCCC.CCCC CCCCC -

C

C PRCDR NAE: HARCOP *RIED6.FTNP

C

C ABSTRACT:

* C
C THE ONIL HNARDCOPY' COMMAND IS USED TO FORMAT ANd TRANSFI
C ALL OF THE CURRENT DISPLAY TO A 

"
AALOPT D C.

C
C THE RTE COMMAND FORMAT IS:

C HARDCOP ...
C THECOMMAND ILL EISM AS AAITTIE FOR THE NC IARK
C EXERCISES.
C
C

CCCCCCCCCCCCCCCCCCCCCCCCCCCCC ---------- CCC _ ___: _ __ -:--C .=

CCCCCCCCCCCCCCCCCCCCECCCCCCC - WOZMCCC CCC C~cr

C PROCEDUE NAME: RECALL UHECALL.FTm-
C
C ABtSTRACT:
C
C TIE HIL 'RECALL' COMMW IS USED TO ACCESS A MAP/RECORD
C VEQI HAS BEEN STOREd IN A TEMPOAWY FILE.
C
C
CCCCTCCCCTCCCCCCCCCCCCCCCCCCCCC CCC-CCCCCCCCCCCC"CC"C

C I DCT;a •

.-.,2:-
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C
c ROcER NAM: FORM SBFUR.FlnM.
C
c ABSTRACT:

44 C
C The FORM command is used to dasplav the temlat
C format for the specified uservie.

'I C
C The RTE command format is*
C FORM. (userview)i
C This command is used to displav a for which sill thin
C have information ENTERed into it by the analyst (a seaune n -
C of stops used to add a record to t database). For testis"
C Purposes this command sill be executed as a VAIT time.
C
C
CECCCCCCCC- -rrrrrrrrrm ~ cc ---------- NrC

CCCCC CC CCCCCCCCCCtCC CC..."

C%
C PROEK HAM: ENTER REIITER.FTN
C
C
C ABSTRACT:
C
C THE CHIlL 'ENTER COMMAND IS USED TO SIML.ATE TE ANALYST
C ENTERING DATA INTO A PREVIOUSLY DISPLAYED FORM. ONLY THE CONTENTS
C OF THE DISPLAY ARE MODIFIED - THIS COMMAND HAS NO EFFECT ON THE
C DATABASE. SUBSEOtENT PRIMITIVE DIRECTIVES CONTROL THE DISPOSITION

C OF TIE DATA.
C
C THE RTE COMMAND FORMAT IS'
C ENTER(fieldname> - <nev value>C,<fieldnau> <new value>])l
C
C PARAMETERS ARE:

C <fieldname> - THE NAME OF THE FIELD RECEIVING DATA
C <nee value> - VALUE TO BE ASSIGNED TO RECEIVING FIELD
C
C FOR TlE RTE, THIS COMMD ILL BE EXECUTED AS A 'VAIT' TIME
C
C
CCCCCCCTCCCCCCCC CCC CCCCCCCCCC-

- - o
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CtCCMCcCCCcccCCCCCCtCtCCCCC C
c
C PROCEDUR WAK: HARLCOfl sHRDCny.nTM
C

C ABSTRCT:
C
C, THE 11141 IHARIICOPY CO~iNMD IS USED 10 FRAA NE TRANSFER
C ALL OF THE CUJRRENIT DISPLAY TO A II.COPY MEI.

S C
C THE RTE COIMAND FORMAT IS:
C HARDCW'1;
C TIE COAMNM WILL BE ISSUED AS A WAIT TIME FOR TIE BEM
C EXERCISES.

* . C
~* C

155k ~~cccmcccccccccccccccccCCCCCCCcccCcct CCCCCCCCCCCCCC~CrCCCCttCCCCCCCCC
C

S.. C PROCEMSE NAME* ROMTE SSRWtJfhSS

C ASYAT
C

C The 09111 command ROUTE is used to insert message information
C into the alert Queue of an analyst.
C
C The RTE command format is:
C ROIJTE(LOGIN =<receivird analyst>, NSSID < field value>,
C PRI <t(ield value>, SUM.) < field value>)
C
C Reoijired Parameters are'.
C L0OGIN- the login identifier of the receiving analyst er
C MSS-ID - the mo-id-code which niauuly identifies a message
C within the databas
C PR! - the message Priority
C SUM brief information indicating the sub,,evt/content of
C the message
C
C
ccccccccccccctcccccCCCCCUCCCCCCCCCCCMCCCCCCCc=CctC=TcCCCTCtC
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cccccccccc~ccC~ccccccccc CCCM M =CCM CCCCC=cccCccmcccc
C
C PROCEDURE NAME: COLLECTIOH-COCRDINATION 318COCOR.RA8N
C
C

*C ABSTRACT:
C
C IEG-SCEN COLLECT IONI-COORDINATION;
C COMMNENT: SCAN ALERT QUEUE TO SEE "I~'S NEEDED;

* C PERFOFRA GET-COLL-IWIT
c COMENT: THE ANALYTST VILL SEARCH THE DATABASE FOR ALL.

*C HIGHEST PRIORITY REQUESTS# TIE ANALYST LOOKS
C FOR ANY CORRELATIONS IIIICH NIGHT ALLON TIE
C REQUESTS TO BE PROCESSED MORE EFFICIENTLYi
C COMMENT: THE ANALYST PROCEEDS BY SEARCHING THE DATABASE
C FOR ALL REQUESTS THAT FIT TIE 'CORRELATIOH% .

C THEN PROCESSES THESE INDIVIDUALLY;
C PERFORM EXTRACT-AND-PROCESS-REQUIREHENTS;
C END-SCEN COLLECTION-COORDINATION.
C
C
CCCCCCCCCCCCCCCCCCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCtCCC=CEC

CCCCCCCCCCCCCCCCCCCCCCECCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCECCCCCCCCccCCCCCCC
C
C PROCEDURE NAME: GET-COIL-INPUT ISSETCI.FTNBS
C
C

. C ABSTRACT:I
C
C DEG-FUNC GET-COLL-INWUT;

*C COMMIENT: GET SOME DETAIL ON WHAT'S IN THE ALERT QUEE
*C ALERT;

* .C THINK(25t);
*C SCAN;

C THIWEIOAI;
C COMMENT: DISPLAY HIGHEST PRIORITY ALERT;
C DISPLAYP
C THINX(lO,30rA);
C END-PUHC GET-COLL-INPUT.
C
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCccccCCCCCCECCMCCCCCCCC=CCCCCCCC~CCC~

C-2 8
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c
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CC K64L-KtA EXTRACT -AND-FIOSS-HEOU !REME.NTS; I
%" " '

C COMMENT' GET A.L HIGHEST PRIORITY RE0UESTS| 1-.
c 0UERY(60OtIS 01#6 10 'S')i-"-

"°
,.

C THIKA(t0,600~i ""''

C THIw(I0,60)l

C SCHEDULED FOR THIS ARE.A TO DETERMlINE THE RESORCS -- .,
C IMMEDIATELY *UAILANJEI
C PERFORMJ RLYI[M-UE[I
C COMMENT: THE ANALYST WILL THE RIEI AL COLLECTION
c REOQUESIS FOR IRIS AREAt
C SEARCH (GO01. I# G001143 Ea .AI)10l);. '

C THIHK(2,50;- -"o .

C COMMNT: THE AALdYST WILL EXAINE AN PROCSS EACH

C THINK(0, , )i
c COMMENT TH A .YST RETRIEVES THE MMOIZA710M
C ORM F-OR.-HI EDTI, . .
C COMMENT: SORE REQUIREMENTS MYT AL.READY BE COVERD

ST BY vu PREV OUSREUSTS; "" \
C S0METIKES(. 10# ); """ '

c BE-SOME!-. .-
C PERFORM REJECT-REQUEST; -"•"

C COMMENT: HEN AJ R£0OEST VILL BE FILLED# THE COLLECTION
C COORDINATOR VILL DETERMIE HHFR FLYING ."L

t ISOSAECAABL OF FILLING THE RIM0EST, ---.

C IF 'EXTERNAL' SOURES PAST BE CALLED "t~h•"
C THE ANALYST MUJST ALERT THE SUPERVISO!
C SOET IMS( .5,, ) ; .. '

C BEG SOK ;"-" "
C PERFORM REROUIE-REOUEST; -. ".-'

c END-WK.|' '_ _

-t

C COMMNT: ONE OF THE CURRNTLY SCHEDULED RECCE OPERATIONS.._.
ll~AY BE( CAPABLE OF HANDLING THIS REQOlEST0 '.

C SO TIINES(.30,,);"-.
C BEG-SOM E;
C MODIFY',G001#l1 = 111,6001t126 = 'CA THIS MISSIO , . -

C COVR THIS REOUESTI00?*);
c THI,1,0, .,'':
C CHATTER DIV-CHIEF; '- .

CCOMMEN: SOME RE[OUESTS WILL REQUIRE[ THE SCHEDtULINS OF ,
C A NEW MISSION; . -
C SOMETIMES(.55o); -l-'-"

C MODIFY(&001#1 - 'CAN THIS Of SCHDULD?);
... ~~c THINK(So,, '.. ]..
-. 'C CHATTER D IV-CHI EF;

'.

"-" C ' "..'S.'-'

C imn:

C
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C PMDUKN* NME: REVIEW-RE~CE 88REVRCE.ORASS

C

*C ABSTRACT:
C BEG-ELDC REVIEu-BEccE;
C CfMJET; NfAL.T fiVIEWS AREA WAT1
C QUERYOo.11,Jool#o ED 64;
C THINY.(I0930,);
c PAGE;
C THIWqO,309);
C COMMEXII ANALYT REQUESTS INFO. ON ALL RECCE MISSIONS
C SCHEDLED IN THE AREAlp
C SEARCH(HOO.lHOO11I EQ 'REC AND HOOIA7 ED .100141);
c BEG-SEARCH;
C TH1WK2p5ofl
C REVIEW
C THINW(120v3009A);
C DID-SEARCH
C END-FtKI REVIEII-RECCE.
C
tCCCCC CCCCCCCCCC CICCCCCCCCCccccccccctctccCmc ctcCC----- VC

CCCCCCCCCCCCCCC CCCCCCCCCCCCCCCcCcCCCCCCCCCCCC=CCCC=cCCCC r r r .
C
C PROCEDURE NAME: GET -COLL-AUTHORI ZAYION SIGETCA.ORASS
C
C
C ABSTRACT:
C
C PEG-EtHIC GET-COLL-AUTHORIZAYION;
C COHIIENT: THE ANALYST WILL FILL OUT ALL APPROPRIATE
C INFO. ON THIS FORM WHENEVER A COLLECTION
C REQUEST IS PROCESSED (DISAPPROVED/ i.
C APPRVEDP REASON/SCHEDULINS INWO.9 ETC.);
C RETRIEVE(GOO1.2p 600103 ED G001#3);
C THINK25v)i
C END-FUNC GET-COLL-AUTHORIZATIDN.

% C

% C
cccccccCCCCCCCMCCCCCCCCCCCCC=cc CCCCCcCCCVCcc~ cCCccm rccCCCCCCCC~~cCc

ccccccccmccccCCCCCccc tCCCCCCC ~cCc~CCCCCcCCCCCCCCCCCCCCCCCC
S. C

C PROCEIDURE NME: REJECT-REOUEST SIREJECT.ORAIS
C
C
C APSIRACTI , 6-

C
C BEG-fUN W EJECT-REQUEST;
C CONWEN: NOTIFY REQUESTING ANALYST THAT TIE INFORMATION
C DESIRED HAS ALREADY KEEN REQUESTED OR FILLED;
C MOIFT(GO011125 = D G0011126 'YOMR IWO. IS ON TIE

4C THINY(St10,fl

C CHATTER ANALYST;
C ENDi-FUNC REJECT-REQUEST.
C.3 C
CCCCCCCamtcC cccc~c1Xt CCmcCCtCCC CCC CCCCCCtCCCtEEECCCtCCCCC

C-30
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C
C PROCIRJE NAME REROUTE 41EWEST tIRERIRJT.ORAIS

C

C

C BEG4WUC REROUTE-REEST;0
C MODIFICGO0IAI26 = CANNOT HWDE THIS - REROU7E')
C INllNKt540O;
C CHATTER BIV-CIEFi
C EW-fwlC REROiTE-REGIESI.

* . C
C
CCCtCCCCCCCCCCCCCCCCCCCCCCCC -CCCCCCC CCC ttECCCEcCCC

C
C PROCEDURE NAME: ALERT
C
C
C ABSTRACT:
C
C ALERT will simulate an analyst displaying numbiers and types
C at messages on the alert mueue. The actual messages are not relevant.
C
C
CCCCCCCEccccCCCCCCcCCCCCCCCCCCV CCCCCCCCMCCCC CCCC

C
C PROCEDURE MAE: THINK

-. C
C
C ABSTRACT:
C
C THINK simulates an analyst mulling over a decision. Because of
C this, the result is divided by the alert status. Ilaviousla, the
C analyst will think less time in a crisis or war situation.
C
C
C IIG'UT MN - INTEGER; Minimum Peacetime wait
C MAX - INTEGER; Maximum wait at anm time
C ALERT - INTEGER; Alert status 0442i)
C
C
cCCCCCCCCCCCCCCCCCCCCCCCCCCCC CMCCECCCCECT MM

C-31

.......................... -%

%
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C
C POEUENM:SA

c ABSTRACT:

C SCAN simulates an alst scmi throuA the list of alert
C sessafts.
C

C
C PROCEDURE NME: DISPLAY UISPLY.FTA
C
C

* .C ABSTRACT:
'4 C

C THE IDIL *DISPLAY' COWRANS IS USED TO DISPLAT AN ALERT
C MtIXE ENTRY TO TIE TERMINAL. TIE RlE FOAMY IS:

C DISPLAY EValert numbe,>]CINTO FOAK (uservieu>]I

C BOTH AR OPTIONAL PARAMETERSv VNERE:
C <alert roumber) - THE NUINDER OF TIE MDET WD~l NRY TO BE
C DISPLAYED. IF NOT SPECIFIED, DEFAILT MD
C HIGHEST PRIORI"Y ALERT MMl ENTRY.
C INTO FORK (uservihg> - PARAMETER USED BY TIE UPDATE SCENARIO
C TO DISPLAY AN ALER ADMl ENTRY INTO THE
C SPECIFIED <uservjeu) FORMAT.
C A
C
C

------ CC££CCCCCCCCCCCCC£CcCCCC------

C
C PROCEINJEE NKW: CH4ATTER SNCITER.FTNRS
C

%%- C
C ABSTRACT:
C
C TIE ONlL 'CHATTER' COMMAND IS USED TO SEND A COPY OF THE
C CURRENT TERMINAL DISPLAY TO ANOTHER ANALYST THRMNI TIE AUERT
C ADKlE.
C
C TIE RT COMMAND FORMAI Ill.
C CHATTER <receiving LOGIN idmnLtfier) C,(rvcujving LOGIN identjtj.Ofl1
C
C

C-32
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C
C PROCED" NAME: COLLECTION-COORDINATION $.O.RA$U
C NU/DLETEU
c
C ABSTRACT:
C
C DE-SEM C- °LECTION-COORDINATIONI
C COMMT: SCAN LEAT MUW TO SEE "I'S NEEDED)
C PEFO GET-COLL-IE T;
C COMMENT: THE ANALYST WILL SEARCH THE DATABASE FOR AL.
C HIGHEST PRIORITY REESIS THE ANALYST LOOKS

. C FOR AIY CORRELATIONS WICH NIGHT ALLOW THE
C REIUESTS TO BE PROCESSED MORE EFFICIENTLY;
C COMMENT: THE ANALYST PROCEEDS BY SEARCHING TH DATABASE
C FOR ALL REOLESTS THAT FIT THE 'CORREITION
C THEN PROCESSES THESE IKDIVIRM.LTYI
C PERFORM EXTRACT-PROCESS- -DELETE-RJOUIREIENTS

" C END-SCEN COLLECTION-COORDINATION.

C
C., ... fCCCCM CCCCCCCCCCMC CCCCCCC_ r r __ ........ " ""'.. 

" 
- ~m
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C
C PROED U l EXI4UCECSMII-LTEIEIEN. ,

C SSOTDG.URAS*
C

C ABSTRACT:
C
C BG-FWC EXTRACT-MSS--DELETE-KGUlRMEmS-
C COMMENETI GET ALL HIGHEST PRIORITY REUESTS;
C GERY(GOOI.,60016 ER '44)
C THINK(,IOuO).
C PAGE;
C THINK(iOeO);
C COMMIENT: TH ANALYST WILL THEN SELECT TIE AREA REqUIRiNG
C TIE MOST COVERAGE AND REVIEW ALL RECCE OERATIONS
c MED D FOR THIS ARA TO DETERMNE TIE REsCI'C''
C IMMEDIATELY AVAILABLE;
C PERFORM REVIE-RECCE;
C COMMENT: THE ANALYST SILL THEN REVIEW ALL COLLECTION- ".
C RQES FOR THIS AEA;,
C SEARt(00I.iG0014143 ED J0011);
C KS-SEARCH;
C THINK(2,5,);

.c COMM: TIE ANALYST MILL EXI E N ss [ROCES-,AC
C RE OEST;
C REVIEW;
C TH1NK(3040,,;
C COW: THE ANALYST RETRIEVES THE AUTIHORIZATIOM
C FORM FOR THIS REOUEST;
C PERFORM GET-CtL-MUORIZATIU;
C COMMENT: SOME REQUIREMENTS MAY ALREADY K COVERED
C BY PREVIOUS REOJESTS"
C SOMETIMES(.0.);"
C BEG-SOIE;
S;PERFORM REE CT-REQJESTI

C END-SO;. "
C COWNTA: WEN A REUEST VILL BE FILLED, THE COLLECTION
C COORDINATOR MILL DETERMINE WIETIC FLYING
C MISSIONS ARE CAPABLE OF FILLING THE REUEST.
C IF 'EXTERNAL* SOURCES MUST B CALLED UPON,
C THE ANALYST MUST ALERT THE StIPERVISOR;
C SOMETINS(.5i,);
C KG-SOlE;
C PERFORN REROUTE-REGUEST;
C END-S -E;
C COMMEN: OE OF TIE CURRENTLY SCHEDULED RECCE OPERATIONS
C MAY KE CAPABLE OF HANDLING THIS REQUEST;
C SOMETIMES(.30,);
C DES-SOlOF
C HODIFY(6OOIIIl = '$',60010126 - 'CAN THIS MISSION
C COVER THIS REQUEST.TOO.')
C THINK(5.1O);
C CHATTER DIV-CI; -
C END-SOME;
C COMMENT: WE RE UESTS MILL REUIRE THE SCEEDLING OF
C A NEW MISSION;
C SOMETIS(.55,,);
C KEG-SOAE;
C IUIDIFl(6001#126 *'CAN THIS KE SCHEIu..EDV
C THI(5,IOd);
C CHATTER DIV-CHIEFI
C DELETE;
C EN-SARCl;
C EN SE EXIRAC-W MO- EISS-UQIIEMUI .6

C-34
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C WtINE NME: iB-W -n4U wglVNnu- -
C
C O
C ABS1RAT:
C

C NO FORM. SCENARIO HAS KEN WRITTIEN FOR 1 ROC8 NE -THIS

C IT' PURPOSE IS TO CONTIIWI±Y ADD NE RECORDS TO THE GIA AO
C 6lAD FILE SO THAI THE VERION OF THE COLLECTIN-CO INATI.N
C SCENARIO WICH DELETES RECORDS WILL NOT tUN OUT OF DATA.
C

C

CC PROCEDURE WEf: UPDATE U 11E.rTM~l'. . .

C
C ABSTRACT:
C
C " "-SCEN UPATE:
C COMMENT: IESSAGES ARE ENTERINU THE IEEU£ OF THE UPDATE
C SCENARIO AND VILL PROCESSED SEMUTIALL-
C BASED ON PRIORITY OF SSA. ,

C PERFORI HSO-INTO-FOR;
C COMMENT: THE MESSAGE IL HA L A UNIGUE 9 CODE
C ASSIGNED TO IT DEORE ADDING IT TO TIE
C DATABASE;
C PERORM ADD-NSG-TO-DIr
C COMMENT: IIERNIE WHO SHUlJ SEE THIS MESSAGE ANO
C ROUTE APPROPRIATE IFO. TO TIEIR ALERT
C QUEUE. IF RECEI'IH ANALYST CAlOT B
C DETERNIIED, ROUTE TO WATCH OFFICERI
C SOMETIES(.5pil
C KEG-SUME1
C PERFORM ROUWE-TO-A YSTI
C END-SONE;
C CMIENIt WEu IN =111t IMa Mi fESSA It TWE
C WATCH OFFICERI
C SOMETIES(.20,,)"
C KO-SIMEl
C PERFORM ROUJE-T04VAICN
C Ei.-SO.IC
C COMMET: Me TIE IESSAGE IS FULLY PROCESSES IT
C MU BE RWVE FRON TIE lUATE KIE
C PERFORM RENX-ESSGE
C END-SCEN UPDATE.
C

CCC- - -- - - - - --- - - -- -- - ---_( ---_--- -r(( 1 1
C

C PROCEDURE lE: NS-INTO-FORI UISSIF.FTN
C
C
C ABSTRACT:
C
C D6-4UC NS-I1YO-FORI.
C COMEMENI. COI.AY INININ MESSAGE ON0 IS. FOilI
C DISPLAY INTo FORM ADOIJI
C 1HINK(25,)_ "

C 0I04K MS-INTO-F4,I.

C-35
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C
C U D "MRKNN: AMu-11- "Aillilim

C
C
C ABSTRACT:
C
C KS-RUNC AWN-S-TD-1111
C CWMENT: ASSIGN 13 CODE - A CWUIS FIELD M11C1
C INDICATES TIE UIME ANS DATE OF THE ElSA
C AMl A hIRE INDICATIG THE C011117 OF NESAME
c PROCSSED
C ENIIR(AOOIII az 1)
C THIII(WO ,I
C CCUEN: TIE MESSAGE CN BE STMED IN TIE DATAMAIE
C AlIGN A001.11
C EI41KI AJID-NSSTU-1.
C
C

c PROCOIE NAME: ROUIE-TO-MW.TST WRNLST.FlUS
C
C
C ABSTRACTI
C
C KG-FINC ROJTE-TO-AlhAL.I
C MVENTf: IFIATE THE RECEIYINU WNLTST'S MAE OMN
C THE MESSAGE-11-CIMEt TIE ESSAGE PRIURITI
C AND THE Uh3.ECT LINE IF TIE ESSAKI
C TNI(5uIU,)1
C ROUT(LESIN x S* NlS-ID a A00101t PSI a AOOit7lm
C SIJJ - AOOI1lIO)I
C END-FLK ROUTE-10-ANALTST.
C
C

C PROCEhRE NNE: RCUI-TO-IIATOI SUtUAIOI.FINS
C
C
C ABSTRACT:
C
C KS-FNE RMTE-TD-MATCII
C THIMI51)
C ROUTE(LOGIN a VATCI-OFICERr NSG-IV A 0010*,
C P11 z *001071t SW AooIOIO)l
C END-1KU RWIJE--IIATCH.
C

L C

0-36



C

C
C ABSTRACT:
CEC The VELETE routine is used in couiuctimn with the
C UIE scenario to Prevent tiw ADM ssad files fre
C Overflowing their maim Weord limit.
C huW calleds DELETE will sjipl rmome all records from
C the messafe tiles that he* bwe created by the WIMlI scenario.
C
C

C
C PRKENREa ME: DISMAY rnltPLY.TNIg
C
C
C ABSTRACT!
C
C TIE PHL 11 ISPAY' CONN" IS M TO DISPlAY AN MLERT
C UKl ENTRY TO TIE TERNINAL. THE RTE FORA? IS:
C
C DISMUY ((alert numer>IIlNtO FOR (ustrview)lI
C
C BOTH ARE OPTIONAL PARANETERSt ONEREI
t (alert number> -TNE NAM OF TNE ALERT IM1 EINT To BE
C DISMLAYED. IF NOT SPECIFIED' KFMLI TO
C HIGHEST1 PIOITY ALERT 0E" ENTR.
C INTO FORM (userview> - PARANETER USED BYTHE WNW11 31E11R

C 10 SISMlAYI 0 ALR VUE aim INT iN
C SPECIFIED <userview) FEJIAT.
C
C
C

cccCm ~ ~ccccc cccc ccccccCCCC CM CCcCCC rrrrrr r
C
C PROCEXUR NAM: THIN

p C
C
C ABSTRACT:
C
C THINK simulates an analyst aullins over a decision. Because of
C this, the result is divided by the alert status. Obviously, the
C analyst will think less time in a crisis or oar situation.
C
C

C-3 7
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C
C u u PRCDA W : EO I1.IS

C
C

C AASTRACTl
C
C THE PHIL 'NTER' CCIWS 15 USO 1TO SIAMATE IMl ANALYST

-,C ENTERING DA1A 1110 A PREV1IOUSLYI SPLAYED FOIA. ONLY ill wiluiws
C OFTH DIIiSPLAY AR E IIE - THIS CSWWS NO EFFECT ON Ill
C DMTAIASE. SUMOEIT PRIMITIVE DIRtECTIS CONTROL THE IiNPOSIUO
C OF Tit DATA.
C
c 1TE ICINIFORMAT IS:
£ ENlTER ( f elnum> -- (new value>Cuit~famg) < now vaiue)]D
C
C PAFADTERS ARE:%
C <fieidname> - Ill NME OF THE FIED RECEIVING BAIA
C <new value> - VALUE TO K I GNE T10101 RECEIVING FIELD
C

*.C FOR T IE E THIS Cogm&i VILL K EXECUT1ED AS A 'VAIT* TIMl
C

CCrCCC=CCCCx CCCMCCCCCccccccccocccccCCCCM CCCCI

CCCCCCCCCCCCUCCrCCCCCECCCCCCCCCCC~CCCCrCCCCCcccccccccccccccC cCCCCc
C
C PROCEtW! NAME: ROUITE SIMNJE.FTNRI
C
C
C ABS7RAT:
C
C The 1*411 commandi ROUTE is used to insert ossafe itbforeatiOn
C into the alert oeeie of an analvst,

-. C
C The RTE command forsat is:
C ROIJTE(LOGIN =<receiving analyst), MSG-IO <f0ield value>,
C PRi= (field value), SUBJ -<field value>)l

* C
C Remuired Paraseters are:
C LOGIN W-th lolin identifier of the rectiving anlvst
C MSG-ID the ast-id-code which unimuely identifies a aessage
C within the. databas
C PSI -the aessage Ptiority
C 51131 - brief information indicating the subject/content of
C the messale

* C
C
CCCCCCCCCCCCCtCCCCCCCCCCC CCCCCCCCCECCCCCCLICCCC£=CCCCCCCCc~

C-38
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Start Area Analyass

Scan Alert Qua Request Tech/ Update the

for Incoming Capabilities of Mission Record
Messages Weapon Sys Found

ertinent Any Stare the Map
Moen Ollectiop 90% for Use in

0% t MoetRequests nBriefing

Area YEH

YES 90% +NO 10%
Evaluate Indica orsSave Message List for Pert in ncy

Before T Make Formal and Currency
*1~Continuing Collection Reqst

% to Obtain Info.

Need

Compare Msg. * Upd ating NO 70

Holdings
YES 30%

4.. 30

Have Enough Info Activate the
Confer w/MAC to Apr rit

4. NO UpaeFind all Mission Idicatorsthe OB in Area
20% Data

YES 80%

Overlay Rout Present
Info. onto Bifn

Update OB Map

Build Map Exs o YES 25% Prepare

of the AreaYE 25 Wan g

Check Surroun-
ing Area for oall Weapon Site End of Scenari

.. ..

Figure C-4. Area Analysis
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C APRCTUR NAME: AREA-ANALYSIS 3*AREA.dAS

* ~ C PTFOR M REIE-WUS;-

-- *- C COMffNT:ANALYTDIDE$ I MESAGE REIEV SS

• .C ,,: , P, TIEN ATT. OETAD-NID NVSIAT-
C ABSTReAT:; (.

"-C G-SO' CE

C:C C NYT: SAR MSAE W"o FRCOING MSAGS

C PRFOR RVTEV"INPTS ;
C CO MMENT: ANALYS T NOCIDS IF THE MSSAGE ITRI IS
C PERDTIHENT AT TH NOMSNT, AND SHOULD BE I;VESTISTI
C SOMETIMES(,959,,);

"°.'"-C PERFORM STORE-KNIG

C COMET: ANALYST NOW COMPARE INFO V'N".
C OB HOLDIN S;
C PERFORM COD-CLD; .'S

C UPDATE T H OB DATA; OEALTEl

. .,'.. C BEG-SOME; , %

C PE RFORM D PLDATE-O;

C m:N(I5SOA)
C COP":ENLY E61S T EN ESATEIGATICN/CAPAUILINGEA

C M OF E A SEMS ms =IT;
C PERFORM GU AL IE;
C COMMENT: THE ANALYST DECIDES TO EVALUAE TIH YCECION
C SURROUHNDIN Ti. ARELL APON SITES;
C PERFORM ADDL-DATA-REOUIIR | "

C PERFORM CHATTER-COLL-COORI;

* .C CON{HENT: IN SOM CASES, TiE ANALYST HAY FIND ITC MCESSARY TO M E E A FORM CO LLECTIONIST

C ~ PERFORM DONTER-ROCESS~IN
C FOR INFO. NEEDED TO PROCEED VITH ASSESSIENT;

CSOETIIS(.IO,A ;C BEG-SOME;

* -C PERFORM COLL-RED;

C END-SONE;
C COMMENT: THE ANALYST HAS ENOUGH INFO. TO CONTINUIE
C AND SO DECIDES TO CONFER WITH MAC TO FIND
C ALL MISSIONS SCHEDIJLED IN THE AREAI

. C PERFORM CHATTER-MAC;
C COMMENT: THE ANALYST CONTINAIS ASSESSMENT BY OVERLAYING
C ROUTE INFO. ONTO HAP;
C PERFROM PLOT-FLY-ROUTES;
C COMMENT: THE ANALYST NOV MAKES AN ASSESSMENT OF THE
C POSSIBLE IMPACT ON CURRENT OPERATIONSI
C THINK(5,IO,)

C COPMNT: WEN THE ANALYST DETERMINES THAT A DEFINITE
C TIEAT EXISTS, A BRIEFING IS PREPARED FOR THE

% C DIVISION CHIEF/SUPERVISOR;

... c '3 .9.. * , .. + .. " - . - -



c SO MET INES(.25PAtil

CCOMMT' THE ANALYST FIRST UPDATES THE ISSIO1
C MliO"II . &

* C PERFORM MISION-URDAI
C COMMENT: ANALYST SAVES A COPY OF THE MAP FOR
C USE IN mIu;G
C PEERR STORE- W
C COMMRENT:. THE ANALYST REQUESTS INDICATOR LISTS
C EVALUATE FOR PERTINENCE AND CURmNCY1
C PERFORM EXANINE-INDICATORS; -

C COMMENT: ANALYST UILL ACTIVATE APPROPRIATE 0
C INDICATORS WHERE NECESSARY;
C SOIETIMES43,Av);
C DES-SOME,
C PERFORM ACTIVAIE-INDICA1GRS;
C END-SOW; . -

C PERFORM PRESENT-BRIEFIM6;
C PERFORM PREPARE-WE; N
C EWNDE;
C END-SOKE;
C END-SCEN AREA-ANALYSIS.
C
C
cCctCCCcccccccCCCCCCC CCCCCCCCCtcCCcC -CCCCCCCCC

CCCCCCCCLCCCCCCccccCCCCCCEctCCECCC CCCCCCC=CCCCCCCCCCCCM..
C
C PROCEDURE NARE: REVIEII-INPUTS *tREVINP.ORA*S

C

C ASIRAC;:
C
C BEG-FIR REVIENM-INIJYS;
C COMMENiT: DISPLAY NUMBER AND KIND OF EACH ENTRY IN OUEIE
C ALERT;

-\C THINKUO,930tAfl
C COMMENT: DISPLAY SHORT TITLE - ALL QUEUED ALERTS;
C SCAM;
C THINE(IOv30,A)H
C COMMENT:. SELECTIVELY DISPLAY AND READ A MESSAGE FROM

rC THOSE ROUJTED THRMG THE ALERT QUEUE'p
C RETRIEVE 0AOO.19 A00111 ED 'S');
C THIII((30.90.);
C PACE;
C TIINK(30 190,AU
C END-FliMt REVIEM-I WPlTS.
C
C
C

EcccccCCCCCCCCCCCccCCCCCCCCCCE CCCVCCECCCCCCCcCCCCCCCCCC

c-4 0
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C

C
c ABSTRACT;K CN c K641KI STORE-WSS

* C COMT: STORE THE INPUT MESSASE IN A TEMPORAR
Ic PERSONAL FILE FOR LATER USE;

£ STORE;S
C END41MC STORE-MS8

C
C

CCCCMC£CCCCCCCCCC=CC CCCCD=CCCCCCC£C £c. rrrrccm

cccccccccccccccccccccccccccccccccccc ccccC= CM MDCM
C
C PROCEDU R: COIIP-I4CUINSS ISCVPtDORASS
C
C
c ABSTRACT:1
C
C BEG-FUNC COMP-NOLDINGS
C C019IENTI A REQUEST IS HADE FOR INFORNATIIU ONA
C SPECIFIC WNIIIIDENTIFIED IN THE INPUT MESSABE;
C RETRIEVE(COO.IeCO0lNI EQ W AND CODI44 EV W);
C THIN(6O.I20PA~i
C PAGEi
C THINK (60t I20PA)
c END-FUMC CCIIP4@JLINSS.

% C
CCCCCCCCCCCCCCCCCCCECCCCCCCCCCCC CCCC ffyfl

CCCCCCCCCCCCCCCCCCCCVCCCCCCC------ CCcCC=
C

'.~.C PROCEWRE NMECI UDATE-0D 11UPTLCRU

C

c ABSTRACT:
C
C BEG-FtWIC UPDATE-CU;
C MODIFT(CCOOI#S 'ON MLER*I
C THINK(5,I01
C ENTI-FU UPDATE-Cl.
C
C
cCCCCCCCCCCCCCCCCCCCCCCC

C-4 1



PROEUCCCCC, Mii -i DU-- 4- Wrrrr Si I.f IP mSSS mcc

C

C

C ABSTRACT:1
C KS-FUK BiILD-AREA-NW
C COMMENT: ANALYST BWILDS A MAP OF THE NO REERE TO IN

-YK TI E5(AKI -
C MAPUIT - 11 tLOK - Wt )I
C THINK(2t5v )I -

C END4FIN BUILD-AREA-MAP.0
C
C
CCCCCcCCCC r ---------

C
C PROCEEIE NAME: ADDL-I)ATA-REGUIRED SSABUT.RARA
C
C

C. C AISTRACT: -

C K64F1KN AIIDL-DATA-REOUIRIEDi
C COMMENT: A REOIEST IS MADE FOR IWO ON ALL StACE-TO-AIR
C MISSILES AND ANTI-AIRCRAFT ARTILLERY VITNIN A 2W03
C RANGE OF THE PREVIOUSLY IDENTIFIED U5119
C THINK(SPIOY)I
C CSEARCH(COO.1sCO01#I1lA ED *SA' OR COOI*IIIA ED *M,~
C LAT C001141,LON C00I#4IAiRAMGE *200101)1

C IEG-SEARCIOB
C THINK(C2601)
C REVIEW
C THINK(IO.15tA)1
C PAGE;
C THINKIOPISPA);
C COMMENT: ANALYST VILL SELECTIVELY PLOT THOSE WITS
C TH AT A AEAN IMPACTIN THIS AEA1
C SOIIETINES(.50tho);

* C IEG-SOIE1
C PLOT( PCLASS C00IlBIIAv
C END-SON;I
C END-SEARCH;

-C END-FINC ADDL-DATA-REOUIRED.
C
C
C

C LDA - losondat~a aea
C LAT - te latitude of the unit identified in the asf.
C LON - the lonsitude of the same unit
C ALTFLS - alert status
C
C
CCCCcCcCcccc=C~CCCCCc=rrcCCCCCM==MCC

C-4 2



4 I7
C PROCEIU NAME: GET-CAABILITIES 81SETCW.ORAIS
C
C
r ABSTRACT:
C
C BEG-FUAC GET-CAPABILITIES;
C CONE)ITI RETRIEVALS NAY BE MANDE ON IF TO 4 DIFFERENT SYSTENMt
C BY MASS AND TYPE;
C SCIIETIMES4.95tAtLOOP 4)1
C BE6-SOME;
C RETRIEVE(D001.I14001 N1 EQ W$ AND D100112 ED 4*)1
C TNINK(15u309);
C COMM~ENT' THE ANALYST INDICATES THE RANGE OF EACH
C SYSTEM ON TiE MAI ,

C CIRLE(PRANGE =D001#40)1
C THINK(5pIO,);
C END-SOME;
C END-FUNC GET- CAP ABILITIES.
C
C

CCECCCcCCCCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCC=CCCtMttCCMMCCECC

C
-. C PROCEDURE NAME: CHATTER-COLL-COORD SSBCHTCOL.ETN***

C
C A
C ABSTRACT:
C BEG-FUNC CHATTER-COLL-COORD;
C INSERT(v PBLOCK = HAVE ANYTHING ON THIS AREA ?'I

* C THINK(5yIO' )
* C CHATTER COLLECTION-ORDINATOR)

*C COMMENT: AFTER SENDING A COPY OF THE MA TO THE COLLECTION
C COORBINATRP TIE ANALYST VILL VAIT FOR A REPLY
C BEFORE CONTINUJING;
C THINK(00600p )l
C COMENT: THE ANALYST IS SCANNING TIE ALERT QUEUE FIE A RESPONSE*
C SCAN;
C THINK(5.IO, *

- .C DISPLAY;
C THINK(20i3Ov )i
C END-FilMt CHATTER-COLL-COORD.
C
C

CcCCCCCCCCCCCCCCCcccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCVEtCCCCCCCCcCC

C-4



C
C PROCEDUM NAME: COt.L-REG S&MIREQ.OA
C
C
C ABSTAC:
C
C P1KM COLL-fTEO
C COMMEN: ANALYST DISPLAYS AND FILLS IN COLLECTION
C REOUEST FORIIS#
C FORM 6001.1;
C THINK(SitG.);
C ENTER(GO01N3 = 'V i GO1#6 = 'I'v001143 =C001#40)1
C THINK(120d180pfl
C COKMK AFTER CO~i'ETING TIE REIEST FORMP THE ANALYST
C STORES IT IN THE DATABASE;
C ADDON G001.1;
C COMMENT: THE ANALYST CAN NO 10ON6O CONTOINU ON THE CI.URDT

C ASSESSMENT WITH THE INFO. AT WA;-
C ED-fIC COLL-BED.

C INPU: *

C CIA040 - target ceoantruj code for reauest
C
C

CCCCCCCCCCCCCC=CCCCCCtccctEc ccccccccccccccccccccC

C
C PROCEDft NAME: MISSION-IWATE SSAD,DRWI

C ABSTRACT:
C BEG-VUM MISSIOIHDATE;
C RETRIEVE(HO1.l,*0OlI2 EQ '14;
C THIIE(Sil5.);
C MODIFYIHOOJ 31 =*WATCH FOR SM*)J
C ENO-FUNC MTSSION-UWDATE.
C
C

CCCCCCCCCC=CCCECCCCCCCCccccccCrrrrCCCCCCCCCCCCCCCCCCCCCCCC

C
C F'RDCEDURE NAME: CHATTER-MAC 33CHTIAC.FTNBB*
C
C
C ABSTRACT: . -

C BEG-FUNC CHATTER-MAC;
C INSERT(toLOCI =ANY MISSIONS IN THIS AREA*);
C THTNK541,)
C CHATTER KAC-ROUTE-THREAT-ASSESS;
C COMMENT: THE ANALYST WAITS FOR MAC TO RESPOND WITH MISSION-IDS
C FOR AU. OPERATIONS IN THE AREA
C THINK(300,600i
C SCAN;
C THINK(5#1O, )I
C UISPLATI
C THINK(20930, ;*
C END-FJNC HATTER-MAC. -

C
* C

CCCCCCCCCCCCCCCCCCCCCCC=~CCCCCCCCctCCCECCCC CCcccccrcZccccCcCc

c4 4



r C
c PROCEDURE NME: STORE-NAP :RST0MA.FTW
C
C
C ABSTRACT:
C
C Ks-UNs $WJ Yt
c COMIENT: STORE TH FULLY aNmsTED MAP FOR
C LATER USE IN BRIEFIG;
C sTORE;
C END-rULt STORE-MM.
C
C

CcCCCCCCCCCCCCCCtCCC C CCCCM C CCC CCMCCC

C
C PROCEDURE MAKE: EXAMINE-INDICATORS tEXMIND.ORAZ*

C IDENT: 680-07.XX

C
C TASK NAKE: ANY SCRIPT OR FUNCTION9 LINK( VML.OLl
C
C AUTHOR: NcM2
C
C ABSTRACT:
C BEG-FUNC EXAMINE-INDICATORS;
C COMMENMT: TIE ANALYST REOUESTS ALL MILITARY INDICATORS
C FOR THE COUNTRY OBSERVE);
C OLER(FOO.IsFOO1tI EQ C001#40 AND F001#21 EO *MIL)
C THNIIT(o,1S);
C PAGE;
C THINK(IOP15t);
C END-TIJNC EXAMINE-INDICATORS.
C
C INVA:
C CIA040 - countrw code
C
C
CCCCCCCCCCCCCECCCCCCCcccccccccccC

cccmccccccccccccccccccctccOcccccOcccmc mmcCC CCCMCCCtC
C
C PROCEDURE NAME: ACTIVATE-INDICATORS $SACTIND.ORAU

C

C ABSTRACT.'
C
C DEG4UWC ACT IVATE- INDICATORS;
C COhMlENT: UP'DATE THE INDICATOR STATUS;
C MODIFY(F001124 *A)
C COMMENT: THE ANALTST MWES HARDCPY FOR LATER REFERENCES;
C HARICPfl
C THIN(5,10,);
C END-FUNC ACTIVATE-INDICATORS.
C
C

C-4 5



C PROCEDI ME : PRESENT BRIEFING PREJRERA
C
C

C ABSTRACT:
C K6G4WE PRESENT-BRIEFiNG
C COMMENT: ANALYST DISPLAYS THE FILLY CONSTRUCTED WPI

C RECAL!
C THINK(3OO04O0i);
C COMMENT: AS AN AIDE IN BRIEFING THE ASSESSMENT THE
C ANALYST VILL IDENTIFY THE MISSION IN DANGER
C WI1TH LIGHTPEN/CIUlSUR AND DISPLAY INFO ADOM
C THE ROUTE;

C AMP;
C THINK(300#600PA)*p
C END-FUNC PRESENT-BRIEFING.
C
C

cCCCCCCCCCCCCCCCCCtCCCC=CCCCCCMCCCcC cccccE ccECccC

C
C PROCEDURE NAME:I PREPARE-IlSG tRPREHSG.ORAUt
C
C

C ABSTRACT:
C BE6-FUNC PREFARE-ftSSI
C CONMENT' ANAL.YST RETRIEVES MESSAGE FORMAT AND ENTERS
C APPROPRIATE DATA;
C FORN WtO. 1;
C THINK(5,ID0 )
C ENTER(AOOIDI *,011*,AOOI7= -P01OIPO =SAN WARNING,
C A0011200 = NESSAGE TET*);
c TNK~l(3Op6Op );
C COMMIENT: TIE WARNING MESSAGE VILL BE ADDED TO TIE DATABASE
C MESSAGE FILErIHE ANALYST VILL. MAKE A PERSONAL. COPY
C THEN ROUTE THE MESSAGE TO THE SUPERVISORS ALERT MUE;
C ADDON AOOI.ll
C HARDCOPY;

C ROUTEILOGIN 'DIV-CIIEFpMSG-ID AOOIfIpPRI *1u
C SuBJ = SAN WHRING11
C ENDFUNC PREPARE-lSG.
C
C

* ccctCCCCCCCCtccccccccccccccCC~CC~~cCcccccccxccccccc trccccccc ccctCCccCC

c-4 6



CCCCCCCCCCCCCC
C
C PROCEDURE NNlE: PLOI-FLT-ROUTES IpLRTE.ORAS*
C
C
C ABSTRACT:
C BEB-FUIIC PLOT-fLT-ROIJTES;
C COMMENT: THE ANALYST VILL REGIESY ALL MISSION INFORMTION

* C 70 OVERLAY ON PR.EVIOUSLY CONSTRUCTED MW,
C BASED ON TIE INFO. MAC SENT1
C SONETINES(.30,AtLOOP-3)1
C RES-SOME;
C RETRIEVE(HOOl.lHOOI#2 ER '$*)
C THINE(120,300#A);
C COMMENT: PLOT THE DEPARTRE POINT AND TAG EACH M~fE
C WITH ITS MISSIOW-IDI
C PLOTCLASS - NSNt);
C THNK(E5.l1e)I
C INSERT(,9BLOCK zH001#2);
C COMMENT: THE ANALYST REQUESTS AND PLOTS ALL
r SEGMENT INFORMATION;
C SEAcCIOO02.It1002#70 EO HOCI#2II
C BEG-SEARCH;l
C T1INK(t0.fl
C REVIEW;
C THINK(1030.);
C SEG(,toOP-LAT 1002#7PTOP-LON I0O2t7A)
C END-SEARCH;
C END-SOME;
C END-FUIIC PLOT-FIT-ROUTES.
C
C

CECCCCCCCCCCCCCCCCCcCCCECCCCCCCcCCcrrracmcmC

CCCCCCCCCCCCCCCECCCCtCCCCCCCCEGCCC
C
C PROCEDURE NAME: THINK
C
C
C ABSTRACT:
C
C THINKI simulates an analyst mulling over a decision. Because of
C thist the result is divided by 91e alert status. Otiviouslvp the
C analyst will think less the in a crisis or war situjat~on.
C
C
C INPUT: "IN - INTEGER; Minimum ,acetime wait
C MAX - INTEGER; Maximum wait at anm time
C ALERT - INIEGERI Alert status (1,2,3)
C
C

C-4 7



CCCCCCCCCCCCCC ------- DCC %.tCCN ..CCCCC-C CC*CCC *CC.- '- A.

LSC
C PRCEM AK: LER

- -p.

-a,

t BTAT

C

IC PROCEDURE NME: SAER
C0

C
C ABSTRACT:
C
C SAETs simulate an analyst ispaing gmh ist a rt
C ofmessaes 4%teaetmcs. N ata ests r eeat
C
C
ccmcCCCCCCCtctCCCCCC CCCCCC~tCC C CCCr .rCC CCCCC

2 -cEcccEcCCCEcEccccccCCCECXCECECCCCC Cr .r -- CCCCCC
C

C PROCEDRE MAKE*. SCOR
C

a'.- C

C ABSTRACT:
C

CCC AECCESSEDCC ONtACLAT-INFIRT-OT BSISVI TH 'RCAL'CCRM
'CC

C

C

C-4



CC PROCEDURE WhE HARDCOPY 8*HRDCP.FTN*S
-~ C

C

C ABSTRACT: CJ
C THE DHlL 'HARDCOPY' COIWT IS USED TO FORMAT ND TRAMSFERC ALL OF THE CURENT DISPLAY TO A HARDCOPY DEVICE.
C
C THE RTE COMMAIND FORMAT IS:
C THECOADILLE SME ASA AITTIEFOR E BECIAM
C EXERCISES.
C
C
CCCCCCCCCCCCCCCCCtcccccccccmcccCCC~cccccCCMCCMCCC =

CCCCCCCCCCCCCCCCCcCCCMCCMCCCEC~ccCCCCttCCcCCc C cCCCCCMCC
C
C PROCEDURE KAK: FORK SFORIIFTM
C
C
C AbSTRACT:
C
C The FORM command is used to displas the template
C format for the specified userview.
C
C The RTE command foret is:
C FORK <user-view>;
C This command is used to displav a form which will then
C have information ENTERed into it by the analvst (a sbouence
C of steps used to add a record to the database).* For testing
C rurposes this command will be executed as a WAIT time.
C
C

* -ccccccccc~cccccccccCCCCCCCCCCCCCCCCCCCCCC CCCCCCC

* ~~CCCCCCCCCCCCtCWcccccccccccccmccCCCCCCCMCCCMCCCCCCECCCCCcCc~~ccCcccC~ccC-
* C

-. . C PROCEDURE NAME' ROUTE - ROUJTE A MESSAGE TO ANOTIE ANALYST
C
C
C ABSTRACT:
C
C ROUTE executes a wait time that simulates an analvst typing in
C another analysts ID and sending him a message.
C
C
cCCECCCCCCCCCCCCCCtccccccccccctmccCCCCCCCCCCCtCtCCcccccccccccccC~

C-4 9
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CCCM CCN.CCCCM CCCC = CC ___-_

C PROCEDURE NAME: RIL-SYS-ANAL $1NILSY$,ORAS$
C
C
C ABSTRACT:
CC A E-SCT ? IL-STS-NL;

C COMMENT: ANALYST IS SCANNING ALERT QUEUE FOR INCOMING
C ESSAGES;
C PERFORM REVIEW-INPUTS;
C COMMENT: AN INVESTIGATION IS WARRANTED IF TIE MESSAGE
C CONTAINS NEW OR NIUSUAL SYSTEMS DATA;
C SOMTIES(.90o);
C BEG-SOME;
C PERFORM STOR-MSB;
C :OMMENT: THE MESSAGE MAY PERTAIN TO SEARCH (LONG-RANGE)
C RADAR ONL.Y;
c SOMETIMES( .30 ,);
C BEG-SOME;
C COMMENT: 1HW ANALYST IDENTIFIES AND PLOTS ALL " .
C SYSTEMS IN THE AREA IDENTIFIED IN lHE
C MESSAE;.
C PERFORM PLOT-RADAR-SITES;
C COMMENT? AFTER STUDYING THE MAPP THE ANALYST
C DETERMIHES THAT ADDITIONAL DATA IS
C REQUIRED TO EXPLAIN THE MESSAGE;
C THIP(IlO,15);
C PERFORM CHECK-OTHER-SOUICES-
C COMMENT: WHEN OTHER SOURCES CANT EXPLAIN THE
C HISSING INFORMATIONh A FORMAL COLLECTION
C REQIEST BECOMES NECESSARY"
C SOETIES(.20p);o
C BEG-SOME;
C PERFORM SYS-COLL-RED;
C PERFORM DOE-PROCESSIN6;
C END-SOME;
C COMMENT: ENl INFO, FROM OTHER SOIRCES VERIFIES
C THE MESSAGE, THE ANALYST PROCEEDS BY
C ASSESSING THE IMPACT ON CURRENT OPNS;
C COMIENT INFO. INDICATES A N SITE;
C P ORM PLOT-NV-SITE;
C PERFORM OVERLAY-MSNSi -'

a-C PERFORM UPDATE-RAIAR-IIEWP
C SOMETIMES(.30,);
C BEG-SOME; -"-
C PERFORM CHATTER-NEW-SITE;
C END-SOME;
C PERFORM DOME-PROCESSING;
C END-SOME;
C COMMENT: IF WE GOT HERE...
C COMMENT? THE MESSAGE PERTAINS TO A PARTICULAR
C WEAPON SYSTEM;
C COMMENT: THE ANALYST IDENTIFIES AND PLOTS ALL"
C SYSTEMS IN THE AREA IDENTIFIED IN TE NO6;
C PERFORM PLOT-SAM-SITES;
C COMMENT: AFTER STUDYING TE NAPP THE ANALYST DETERMINES
C TAT ADDITIONAL DATA IS REQUIRED TO EXPLAIN TIE
C MESSAGE;-

C-so '- •'
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C THNE(IftDS.)l
C PIVRN OlECII-0TE10ER3
C Cs~wl mi OMRi SIus aMUI EPIAI E M R IN
t ZWOBIATIU., A roftiw. CDLUCIION IlE
C DECKS IECESSARTI

c STBETIES(.S@.,);
c ~KG-SOMEV
C PERFORM SYS-COLL-RI

C PERFORMI DER-PROCESSINGI
C ENDSOE
c COMM~a: WIEN INFO, FROM OMI SOURCES VERIFIES THE
C MESSAGEi THE ANALYST PROCEEDS BY ASSESSING. 0
C THE IMPACT ON CURRENT OMu)
C SONiTIMES.0tt 1I C BEG-SKIl
c COMMENT: IWEO. INDICATES A NIEW SITE#
c PERFORM PLOT-NEW-SAMi
C PERFORMu OVEX-uSAS;
C PERFORM UPDATE-SAM-IWWO

CSOMETIMES(. 30 t);-1,9
C BEG-SOl;
C PERFORM CIATTER-NEW-SMI
C END-SOWl;
c PERFORM DOME-PROCESSING)r
C END-SOE;
C COMENT: IF WE GOT HERE...
C COMIMENT: INFO. INDICATES INCREASED CAPABILIIIESi
Cr PERFOR.M PLOT-INC-CAP;
C PERFORM OWRLAY-OSPS;
C PERFORM UPDATE-SYS-DATAi
C SOMETINES(.30pt)f
C BEG-SOW;
C PERFORM CIIATTER-INC-CAP'
C END-SOME; -

C END-SallEI
C, END-SCEN MIL-SYS-AMAL.

C

CCCCCCCCCCCCCCCCCCCcCCCCCCCCCCCCCC = ---- ----- nr r

CCCCCCcCC ECCC CCCC CCcC
C
C PROCEDURE NAME: REVIEW-IIWtS SIREYIIC.ORA
C
C
C ABSTRACT:
C
C BEG-FUMC REVIEW-INPIUTSa P II .;.-

C COMMENT: DISPLAY NUMBER NG ED O EC NR I ME
C ALERT;
C THNN(1O,309A)i
C t0IMEi: DISPLAY SHORT TITLE - ALL OUEED AL.ERTSI
C SCAN;*
C TJIN(10r30tA)l
C COMEMT SELECTIVELY DISPLAY MED READ A MESSAGE FROM
C THOSE ROUTED THROUGH TIE ALERT BlEW
C RETRIEVE CR001.lp A00INI ED 4')1
C Y4111(30p9OtA)r
C PAGE;
C THINK(3O,9,A)l
C EIID-flMC REVIEW-INPUJTS.-
C
C CALLED 91' vhlEH-TTNETION
C
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* .. ,.c ----- T~ Cy w'. .rW... r rr cmmm cm CCCCCCCCCCCCC- *

C
C PWOcUR Not: 5iOR-M USTOS.FTM
C

% C
C AISTRACT:
C
C EB4WC SIORE-MSS
C COMMENT: STORE THE lIf MESSAGE IN A TEMAR
C PERSOAL FILL FOLATER USEI

C END-FUNC SYORE-NSS
C
C
ccccrccccceccccccccccccccc cccccccccmaccccccCCcCCCCE

CCCCCCCCCCCCtcCCCCC=cCCC=CCCC~lcccccc=cccCCCCCCCCCCCCC
C

S PROCEDURE HIAW.: POTSA-TE AIPLOTSS.ORA*S

C

C 42STRACT:
C

%C DEG-FUNC PLOT-SAN-SITES;
C COMMENT. THE ANALYST BUILDS A MAP OF THE A
C REFERENCED IN THE MESSAGE1
C PERFORM BUILD-AREA--P;f
C COMMENT: THE ANALYST SEAIIOS FOR AND PLOTS AL
C SAN SITES (OF THE IDENTIFIED TYPE)
C KNONTOBE IN THEAREA;

C CSEARCI(EO2.IvEO2I140 EQ'SAKeANDOOZA4Z Ell Wt'

c KO-SE~ARCH
C THINK(2.5);
C COMMENT: ANALYST OUICJLY SCARS EACH RECORD
C BEFORE PLOTTING LOCATION ONTO W;f
C REVIEW
C THINK(10#15d1l
C PL07(tCLASS = 5AMN%;
C THIE(2,5,)
C COMMENT: ANALYST INDICATES SAN RANGE ON NW;

* .C CIRcLE(RANm -WE
C EIID-SEARCHI
C END-FUNC PLOT-SAM-SITES.
C
C

CC
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-. - -. ~ ~ * .~ .'. * N * . .... *. -N O

C PIOUNK MEi: DIECK-OTHEt-SOURCES S KOS.FTN-
C
C
C ABSTRACT:
C BEG-FUC CHEK-OT[R-SOURCES"
C CON:NT tE ANALYST VILL RECALL THE MESSAGE
C BEING IHVESTI6AT, AND SEND A 'COPY*
c OF THE MESSAGE TO THlE WATCH OFFICER
C AND COL.LECTION COORDINIATOR - REQESTING
C ANY I FORKAT!* THEY NIGHT HAW;-
C RECALL;
C ENTER(AOOlIIO = 'ANYONE KNOW ANYTHING ABOUT TIS?')
C CHATTER WATCH-OFFICER, COLLECTION-COORDINATOR'
C THINK(300,600,);
C COIMNT. THE AN.ALYST WAITS FOR SOME REP'L
C SC.AN;i

C THIN(515t,);
C CO"ENT: ANALYST HAS RECEIYED A CHATTER OF THE MESSAGE
C WITH ARESPONSE;
C DISPLATI
C THIH(IO,30,) i
C STORE;
C END-FIRE CUECK-ODER-SOURCES.
C
C
C
C ttcCECCECCM = CCC~ ccrccmmocm CC
CCCCEMCCCEMCccCCC CC=CCCCCCCccM

C PROCEDURIE NAME: SYS-OLL-REG SISYSCOL.ORA*B
C
C
C ABSTRACT:
C
C BEG-ilIC SYS-COLL-REGW
C COMMENT: TIE ANALYST DISPLAYS AND FILLS IN COLLECTION
C REQUEST FORM;
C FORM 6001.1;
C TNINKC5pIO,)f
C ENTER(GOOIN3 zN' 600146 'I't 6001#43 *$'1

C TIN(I209IB00l
C CONEN: AFTER COMIPLETING THE REQUEST FORM, THE
C ANALYST STORES IT IN THE BATABASEI
C ADIO 6001.1;
C COMNENT: CURRENT OPNS SHOULD BE NOTIFIED THAT THE
C ASSESSMENT COULD NOT BE COMPLETED

-~C SEND ACOPYTOF TEMESSAGE;
C RECALL;
C ENTER(AOOI#71 'NOTIFY ONS - CAN'T VERIFY WHAT'S
C OUT THERE') I
C THINK(5,10t);
C CTTER IV-CMIEF
C COMMENT: ANALYST CAN NO LOG OICEED WITH CLOTW
C ASSESSMENT;
C END-FUY SYS-COLL-REQ.

C

*CCCC ----- tCCCCCCC c~ cr-rrr
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C .

C PROCEDURNE NAME: PLOT-EW-SITE UKTINSI.FTM

C

C ABSTRACT:1

C BEG-41N PLOT-ME-SITEI
C COROETI ANOTIE SOCIRCE HAS IDENTIFIED THE INSTALLAION
C AND COORDINATES OF THE NEW RADAR SITE. TIE
C ANALYST PLOTS THIlS INFORMATION ND CONTINUES
C ASSESSMENT1
C IMSER7(CLASS = LRR%.)lLDCK 'NEW SITE)l
C THNKM50i,)
C CIRCLE(PRANGE -- 35OM)
C END-FURC PI.OT-NEW-SITE.
C
CCCCttECCCCCCCCCCCCECCCCcCCCCCC CCCCCCCCCC~CC

C
C PROCEDURE NMlE: OVERLAY-NMS stoqJmsSSORASS
C
C
C ABSTRACT:
C
C PEG-RUNC OWERLAY-NS;
C PERFORM CHATTER-MAC;
C COMMENT: MAC WILL EVALUATE THE AREA AND RETURN THE .-

C MISSION-IDS FOR ALL SCHEDULED MISSIONS IN
C THE AREA;
C COROIDT: TIE ANALYST VILL REOUEST AND PLOT AL
C INFORMATION ON THESE MISSIONS;

C PERFORM PLOT-FLT-ROUTES;
C END-VUNC OYERLAY-MSNS.

C
cC PROCCCCCCEDU EAE. PE -RACCCCCCSSIPCCCCC

C

C

*C ABSTRACT.
C
C BEG-FUME UPDATE-RADR-INFO; _

C COMMENT: THE ANALYST MUST UPDATE TIE DATABASE
C TO REFLECT THE HEW RADAR SITE;
C RETRIEV.E(E002.34EO0211 EQ 491
C THIN(IOP2OpI;
C NODIFY(E0021143 f;
C END-FUNC UPDATE-RADAR-INFO.
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cccccccccccccccccccCCc MCcccccc MCM CCCcccccD=

C

C ABSTRACT:

C K64LNC CNATTER-NEII-SIT11
C INSERT(PoBLOCK = 'OTIFY OW N EW RAWA SITE HAS

* ~C BEEN VERIFIED)i
N7C THINK(5#I001

C CHATTER DIV-CHIEFl
C BREAK;
C END-FUNC CHATER-NEV-SITE.
C
C

cccccccccccccccccccccccctcccccctccccccccccccccccccemmcmCCCCCCCC CCccc

C PROCEDURTE NAMTE: PI.OT-SAM-SITES I*PLDTSS.ORAB*

C
C
C ABSTRACI:
C
C SEWIC PLOT-SAN-SITES;
C CMWT: THE ANALYST BUILDS A MAP OF THE AREA - -.-

C REFERENCED IN THE MESSAGE;
C PERFORMT BJILD-AREA-NAP
C CWMAEHV. WIE ANALIS1 StAMtlS F2R AND P~LDS Ri
C SAN SITES (OF THE IDENTIFIED TYPE)
C KNOTO BEIN THEAREA;
C CSEARCHEO2,IE0021140 ED SAII AND E002#142 ED 'S.,
C LAT~ = 'lyLON -- , RANGE 5N )l
C BEG-SEARCH;
C TIW2601)
C COMMENT: ANALYST QUICKL.Y SCARS EACH REOD
C BEFORE PLOTTING LOCATION ONTO MAP
C REVIEW
C THINI((IOiS.
C PLOT(#CLASS= ANP*
C IHINK(2p5p);
C COMMIENT: ANALYST INDICATES SAN RANGE ON WAP
C CIRCLE(,RANGE 6)
C END-SEARCH;
C END-FUNC PLOT-SA-SITES.
C
C
CCCCCCCCCCCCCCCCccccCCCcctccccctccccCctcCCC=cCCCCCCCCCCCCCtCcCC
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VC

C

a ; COMN:AOHRSOURCEiHAS IDENTIF113 THE COORDINMTES

C OF A NEW A IE H NAYTPOSTI
c INFORATION ADCWINIENS ASSESSICNT
C IIISERTCO.ASS *SM%.KKLOK 'EW SMN)l
C THIWK(5,I59di
C CIRCLEhRMIE 1641
C END-fUMC PLOT-IfS-SAM.
C
C
cccecccccecccccccccccccccccccccccacCCC

cccccccccccccccccccccccccmccccccccctccccccccrcccecccccceccrc

C

C

C ABSTRACT:
C
C BEG-PUBIC CWERLAT-MSNS;
C PERFORM~ CHATTER-MeC;
C COMMENT: MAC SILL EVALUATE TIC AREA AND REUR TIC
C MISSION-IDS FOR ALL SCHCIULED MISSIONS IN
cTH Ri
C COMMENT: TIC ANALYST SILL REGIA. T AND PLOT ALL.
C INFORMATION ON TICF' nISSIONSI
C PERFORMi PLOT-FLT-ROUTESt
C END-FUBIC OWW..AY-ISNS.
C
C
C
£cccccctCCcccccccccccUCCCCCCCC ccmcmcc CCCC

ccccccc~ccccccccccccccCCCCCCCCC=CCCCCCCCCCCECtcC&cc~cccccccWcccc
C
C PROCEDURE NAME: WIDATE-SArt-IIO tlUPDSAM.ORA**
C
C
C ABSTRACT:
C
C MS-FUBIC LFDATE-SMIIwO;

11%C COMMNT:I THE ANALYST MUST UPDATE THE DATABASE
C TO REFLECT TIC NEW SAN SITE;
C RETRIEVEOIE O2 MI00 EQ '$')

C THIBK(10r209);
C MODIFY(E002M143 =x64
C END-PUBIC LN'DATE-SA-IIEO.

C- 56

*~*1 .- \ k:.



C PROCEDURE OF' CAITER-EV-SMN SWUNNSA.FTS M
C

C

C BE-M JC ATTER-NEWi-SAN;
C INSERT(suBLOCB - *UARN ONS NW SAN SITE HAS -

c KEEN YERIFIED~
C IHINK(5,I01

C CHATTER DIY-CHIEF;
C DREA(i
C END-FUNC CHATTER-NEII-SMI.
C
C
cccccccccccccccccccccccccccccccccccc cccccccccc rr,,

cccCCCCCCCCCCMCCCC=CCCCCcccccccccccccccccccccccccccccccccccccccccccC

C PROCEDURE NAE: CHATTER-INC-CAP ISCHATIC.FTN**
* C

C ABSTRACT:

C
c K641fUN CHATTER-INC-CAP;
C INSERT(,ivtOCK 'NOTIFY OPNS -- INCREASED CAPABILITY
C FOR THIS SYSTEM HAS BEEN YERIFIEDI)

*C THINK(5,10e);
C CHATTER DIV-CHIEF;
C END-FJNC CHATTER-Ill-CAP.

C

~CCCCCCCCCCCCCCCCCCCCCCCCCCC£CCCrC~

CCCCCCCCCCECCCCCcCCCCCCCCCccccccccccccccECcCCCCCCCCCCCCCC~CC
C
C PROCEDURE NME, I lPDATE-SYS-DATA ttUPSYSDORA%*

C
C ABSTRACT:
C
C BEG-FUMC IWDATE-SYS-DATA;
C COMMNT: ANALYST RETRIEVES THE RECORD FOB THIS SYSTEM;
C RETRIEVE(DOOI.1,DOO1#l ED 'SAN' AND D0OI12 EQ 'S');

C COMMENT: ANALYST CORRECTS DATA BASED ON CONTENT OF
C MESSAGE AND EVALUATION;

C ODIFY(D011I40 ='1')
CC END-FUNC UPDATE -SYS-DATA.

C CALLED BY: NIL-STS-ANM.

C

'.1
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cccccccccctcctCtCCCCcCCCCMc=CCcCCCCCC=c~CCMCCCaCCcCCCCCC=

C PROTCEURE NAME: THNK

C
C

C ABSTRACT:
C
C THINK simulates an analyst mulling over a decision, Because of

* .'.C this, the result is divided bw the alert status. ftrviouslwt t
C analst will think less time in a crisis at war situation.

C

C INPUT:. KIN - INTEGER; Minimum peacetim wait
C NAX - INTEGER; Maximum wait at anv time
C ALERT - INTEGER; Alert status (192t3)
C
C
CCCCCCCCtCCCCCCCCCCCCCCCCCcttcctCCtcccC CC CCCCM CMCC

C
C PROCEDURE NAME. ALERT
C
C
C ABSTRACT:
C
C ALERT will simulate an analyst diiplavinM numbers and tves
C of messages on the alert eueue. The actual messages are not relevant.
C
C
cccccvccccCCCCCCCCCCCCCECECCtCCCCCCCCCCCCCCCCCCCCCCCCCCCcC

CCCcCccEccmccccccccccccccccCCCCCCCCCCCCCCCMCCCECCC~t~~~~tC~cCCCcC

C

C

C ABSTRACT:
C
C SCAN simulates an analyst scanning through the list of alert
C messages.
C
C
CCIccccccVccct cccccccCCCCCCCCECCCCCCCCCCt=tECCECCCCCCC=
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C 0
C PROCEORE NAMYE STORE
C
C

C THE DHIL 'STOE COMAND IS USED TO SAVE THE C RENT SCRN
C DISPLAY (MAP/RECORD) IN A TEMPORARY FILE FOR FAST RECALL AT A LATIE
C TIME. ONLY THREE 'RECORDS' CAN BE STORED AT ANY TIE, AD THEY ARE
C ACCESSED ON A LAST-IN FIRST-OUT BASIS VIA flE *RECALL' C(II I, "
C
C FOR THE RTE, THIS COMMAND WILL BE EXCUTED AS A 'IIAIT' TIME.
C
C
c cccccccccccccccccccccccccccccccCCCCCCCCCC CCCCCCCCCC " -'"

CCCCCCCCCCCCCCCCCCCCC=~CCCCCCCCCMttCCCCCMMMCC
C S
C PROCEDURE NAME:I BUILD-AREA-MAP St*BLDMA.FTWUS
C,
C IENT: GW007.XX
C
C TASK NAME: ANY SCRIPT OR FUNCTION, LINK V/DIIL,..
C
C AUTHOR: , Mc2
C
C ABSTRACT:
C BEG-FUHC BUILD-AREA-MAP;
C COMMENT: ANALYST BUILDS A MAP OF THE AREA REFERRED TO IN
C THE MESSASGI
C MPP(LAT = ,LON = ' I't
C THIMK(2,5, );
C EN"-FUHC "'ILD-AREA-l.
C
C
CC CCc CC C C CCCCCL'O;C CCC C CCCCCCC--- C . ,,-.,

cCCCCCCCCCCCCCCCCCCCcCCCCCCCCCCCCcCccCCCCCCCCCctctCCCCcc C CCemCct-C ""
C
C PROCEDURE NAME; CIRCLE SICIRCLE.FIN
C
C
C ABSTRACTI
C
C THE DHIL 'CIRCLE' CO ft ND IS USED TO DRAW A CIRCLE WITH THE
C SPECIFIED RANGE AROUND AN ITEM THAIY MS EEN IDENTIFIED ON TIRE
C CURRENT MAP DISPLAY.
C
C THE RTE COMMAND FORMAT IS:
C CIRCLE(C(<feldnaaeXrelopXvalueIM.OCK<relop >value)],
C RANGE = (rare>)i
C
C PARAETERS ARE:
C (fieldna~e<reloXvalue> - OPTIONAL PARAMETER VI4ICH SPECIFIES THE

C ITEM ON DISPLAY WHICH SHOULD BE CIRCLER.
C BLOCK<reloeXvalue> - OPTIONAL PARAMETER WHICH IDENTIFIES THE ITEM
C WHICH SHOULO BE CIRCLED IWO(JN IT'S DATA BLOCK VALUE.
C RANGE <range> - REOUIRED PARAMETER WHICH SPECIFIES THE RADIUS OF
C THE CIRCLE TO BE DRAWN. (VALID UNITS ARE NM AND F, DEFAULT
C TO KM If NOT SPECIFIED) m
C

C-59
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CCCCCCCCCC ............... ---- rCv C,,c,_ CCv vCv mcC."-.
C
C PROCEDURE NMAE: PLOT PPLOTFT-
c 0
C
C ABSTRACT:
C
C THE DM11 'P101 CWNMN IS USED TO DISPL.AY DOMS ITEMS ONTO A
C PREVIOUSLY G4ORATED MAP BACKGROUND.
C
C THE RTE COIW FORMAT IS:
C PLOT(userveu>t<fieIl6ame> <elon> <fieldvalue> <loe">
C <fiel-,aae) <relop> <fieldvalue>3),CLASS <svabol),
C {BLOC ]OOB.OCKI)i ',
C

C PARAMETERS AE:
C <uservieu),<fzeldase>, , (fieldvalue> - OPTIONAL SELECTION LIST
C WHICH WHN SPECIFIED CAUSES A DATABASE ACCESS FOR ALL RECORDS
C THAT MEET THE CRITERIA TO BE PLOTTED ONTO THE MAP.
C IF KT SPECIFIED, PLOT THE IM' ASSOCIATED WITH THE RECORD
C CURRENTLY BEING DISPLAYED.
C CLASS - REOUnE PARAMETER WHICH INDICATES THE CLASSIFICATION OF
C SYiFT .IC IATA TO BE PRESENTED ON THE MAP
C DLOCKIHOBLOCL - OPTIONAL PARAMETER WHICH SPECIFIES WHETHER A 'DATA
C BLJTAO' IS TO BE APPENDED TO EACH STYRMOL ENERATED FOR
C DISPLAY., 0OCK IS THE DEFAM T."
C
C NOTE: THIS IS THE ONLY DHIL CWA'AD THAT WILL EITHER BE EXECUTED AS
C A 'IAIT' TIME (WHEN ISSED WITH NO SELECTION LIST) OR MAKE A
C DATAASE ACCESS (WHEN ISSUED WITH A SELECTION LIST).
C

C WRIRTHIS 'PLCT' FUNCTION SHOULD ONLY BE CALLED BY FUNCTIONS WHICH$$n
C $TTARE ISSQING A DIL PLOT CONAD WITHOUT A SELECTION LISTIIIU "'

C
C
CCCCCCCCCCCCCCCCCCCCZCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCCCCCCCCCCCCCCCCCCSCCCCCCECCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCtC

C
C PROCEDURE NAk-: RECALL HIRECALL.FTN".
C
C
C ABSTRACTI

C THE 1IL 'RECALL' COMMAND IS USED TO ACCESS A KAP/RECORD
C WHICH HAS ?-Do STOREd IN A TEPWORARY FILE,
C
C THE RTE WILL EXECUTE THIS C01W AD AS A 'WAIT' TIME
C
C

CCCC CCCCCCC C CCCCCC CCCCCCCECCCCE CCCCCC.CCCCCCC
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CCCCCCCCCCCCCCCCCCCcCCCCCcCcCCCCCC.CCCM C CCCtCCCCICC.
C
C PROCEDJRE NAE: ENTER ENTER.FTNR"
C
C
C ABSTRACT:
C
C THE DIL 'ENTER' COMMAND IS USED TO SIMULATE THE ANALYST
C ENTERING DATA INTO A PREVIOUSLY DISPLAYE] FOI. OlLY THE CONTENTS
C OF THE DISPLAY ARE MODIFIED -- THIS COMMO HAS NO EFFECT ON THE
C DATABASE. SUP- SEOENT PRIMITIVE DIRECTIVES CONTROL THE DISPOSITION '-"-t.-.
C OF THE DATA. "'a'-
C
C THE RTE COMMAND FORMAT IS:
C ENTER(fieldnae> z <new value>[,<fieldae> = (new value>J).
C
C PARAMETERS ARE:
C <tieldnae) - THE NAME OF THE FIELD RECEIVING DATA
C <new value> - VALUE TO BE ASSIGNED TC RECEIVING FIELDS C
C FOR THE RIE9 THIS COMMAND MILL BE EXECUTED AS A 'WAIT' TIRE
C
Ccccccccccccccccc ccccccccccccc:ccc cccccccCCCC=C: CCCCCCCCCCCCCCCCCCCC """

CCCCCCCCCCCCCCCCC C CCCCCCCCCCCacCCCCCC-CCCC CCCCCCCt L"""

C PROCEDURE NAKE: CHATTER tiCHTTERFTNU"
C
C ABSTRACTH

- C
C THE DHIL 'CHATTERCOMMAND5 USE T END ACOPYOF TE
C CURRENT TERMINAL DISPL.AYTO ANOTHER ANtTuT THROUGHI TIE MERY
C OEUE.
C
c THE RIE COMMAND FORMAl IS-
C CHATTER <receivinS LOGIN identifier) [<reclvin LOGIN identifier>l
C
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC(&CCC CCCCCCCCCctCCCCCCCCCMCCCCCCCCCC

.1V .-
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C
C PROCEDU.RE NAME. DISPLAY SSDISII.Y.FTN*
C

C ABSTRACT.'
C
C THE IMIL 'DISPLAY' CCMIAN IS USED TO DISPLAY AN ALERT
C QUEU[ ENTRY TO THE TERMINAL. THE RYE FORMAT IS:

C DISPLAY [<alert number>3CIHTO FORK <userview>];
C
L, BUIM ME OTOL. FI(At(TERSP WHERE;
C <alert number) - THE NMBER OF THE ALERT DOEUE ENTRY TO BE
C DISPLAYED. IF NOT SPECIFIEDi DEFAU.T TO
C HIGHEST PRIORITY ALERT ."EUE ENTRY.
C INTO FORM <userviei> - PARAMETER USED BY THE UPDATE SCENARIO
C TO DISPLAY AN ALERT QUEUE ENTRT INTO THE
C SPECIFIED <userview> FORMAT.
C
C
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCI
CCC CC CCCCCCCCCC CCC CCCCCtc cctccmccmcccmcmcmcm
C
C PROCEDURE NAME: FORM *EFORM.FTNT
C
C
C ABSTRACT:
C
C The FORM command is used to display the template
C format for the specified uservieF
C
C The RTE cosmand format is:
C FORM <userview>
C This command is used to display a form which will then
C have information ENTERed into it by the analyst (a seouence
C of step's used to add a record to the database). For testing
C Purposes this command wil be executed as a WAIT time. *''

C
C
CCCCCCCCCCMCCCtCCCCC CCCCCCCCCCCCCCCCC CCCC CCC ccCCcmmcEcEc

CCCTCCCCtCCtCtccccccCCCCCCCCCCCCC CCCCCCC~cccccccmc
C
C PROCEDUJRE NAME: CHATTER-MAC ttRCNTMAC.FTNH*1
C
C ABSTRACT:
C BE6-FUNt CHATTER-MAC;
C INSERTTsoILOCK i uANY MISSIONS IN THIS AREA');

C

C A TA THI 5,O

C C4ATTER MAC-ROUTE-THREAT-ASSESS1
C COMMENT: THE ANALYST AITS FOR MAC TO RESPOND WITH
C MISSION-IDs FOR ALL OPERATIONS IN THE AREA;
C THIH(300,600,);
C SCAN;
C THIN(5plor)
C DISPLAY;
C THIN(20,3,) ;
C END-FUNC CHATTER-MAC.
C
C
CctCCCCCCCCCCCCCcCCCCCCCCCC ttCCCC CCC

ccccccccccc1ccccccc ucc -------

C--62
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C PHE IRE inE: fLOT-IT- UI[S iTRTE.hO- -

C

C ABSTRACT:
C KG-FOHC PLOT-FL7-ROU'ES;
C COIIMENT: THE ANALYST WILL EQUEST ALI MISSION INFORMTION
C TO MiIREAY ON PREVIOUSLY COSTRUCTED ,

• 3S EON TIE INFO. MAC SFT;
SIIIIETIMES(.30,AiLOOP-3)i

C lEG-SONE;
C RETRIEVE(HOOIlIO01#2 CO $)1
C flII120300.A)i
C COMM' PLOT THC DEPARTIR POINT AND TAG EACH ROUTE
C WITH ITS XISSION-ID; - - .

C PLOT(,.LASS - 'NSN',). -

C THINK(5,iO,);
C INSERT(iDLOCK = H001#2);
C COIKENT' THE ANALYST REIUESTS AD PLOTS ALL
C SEGMENT INFOAJATION
C SEARCH(1002IT I02 T0 O HOO"2);
C BEG-SEARCH;
C THINIS,00i

REVIEW;
c THINK(10 130m);
C SEG ( oTOP-LAT 1002#7pTOP-LON 1002#7A)
C END-SEARCH;
C ENT --SO; IE,

C END4 C PLOI-FLI-R-"IES.
C
C
CCCCCCCCCCCCCCCCCCCCcCCt MCCCC CCCCCCCCCEC CCCtCCCtCt ."T' ,,

C
C PROCEDURE NME: INSERT UIRSERI.FTNU

C
C ABSTRACT'
C
C THE DHIL 'INSERT* COMMAND IS USED TO ADD A NEW ITEM TO TIE
C SPECIFIED LOCATION ON THE CURRENT MAP DISPLAY WITH A DATA LOCK
c APPENDED TO IT, OR TO ASSOCIATE A DATA BLOCK WITH AN ITEM ALREADY
C ON TIC ORRENT MAP DISPLAY.
C
C TIE RTE COIIAND FORMAT IS:
C INSERT(CcLASS x <sv&bol>]y[LOC = <value>],BLOCK =(value));
C
C PARAMETERS ARE.
C CLASS <symbol> - OPTIONAL PARAMETER WHICH SPECIFIES THE SYiMI6OSY

C CLASSIFICATION OF TIE ITEM BEING ADDED TO THE
C DISPLAY.
C LOC <value> - OPTIONAL PARAMETER WHICH SPECIFIES THE LOCATION

C VALUE OF THE ITEM BEIND ADDED TO THE DISPLAY.
C IF NOT GIVEN, DEFAULT TO THE CURRENT LOCATION
C OF THE CURSORLIGHT PEN.
C BLOCK <value> REQUIRED PARAMETER WHICH SPECIFIES TIE DATA .-
C
cCCCCCCCcCCCCCCCCCCCCCCCCCcccccCCCCcccCCCCCCCCCCcC ccccccc ccc
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C
C PROZEtME NAME. BUILD-AREA-WA $S*kDkW.FN**
C
C . .

C ABSTRACT:
C BEG41KI BUILD-AREA-$iINC CaNDENT: NALYST BUILD1S A PAP OF THE AREA REFERE TO IN
C TWI ESSOMI
C MAP(LAT z V oLN z 'I
C TRIM(2p5. I
C EMD-FUNC SIJILD-AREA-4IA.
C
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C
V "C PROCEDURE NAME: N ACOE-SSSSENT SUM TE.OaN

C
C
C AUTHOR: , Nc2
c ABSTRACT:

C BEG-StCll RAC-ROUE-ASSESSMNT1
C COMIENT: ANALYST SCANS ALERT QUEUE FOR ASSIGNED MISSIONSi
C PERFORM SCAN-oUE-E;
C CO ENT: ANALYST RETRIEVES MISSION AND ROUTE DESCRIPTION
C INFORMATION AND PLOTS ON GRPHICS TERMINAL;
C PERFORM PLOT-MS.
C COMMENT: ANALYST REQUESTS COUNTRY SUMMARY INFO,
C PERFORM COUNTRY-IWO;
C COMMENT: ANALYST REOUESTS ALL 03 IWO TO LOCATE
C UNITS/VEAPON SYSTEMS FOR COUNTRY INVOLEI;
C PERFORM SEARCH-O;-
C COIQERT: ANALYST MAY NEED NOW INO ADUMT A PARTICULAR
C WEAPON SYSTEM'S CAPABILITIES;

. C SOETIMES(.50, ,LP = 3);
C BEG-SOME;
C PERfORM FIND-SYS-CAP;
C END-SONE;
C COMMENT: ANALYST REQUESTS IWO. FOR ALL ON-GOING EVETS

.'*, C WITHIN THE COMITHY IN OUESTION.
C PERFORM SEARCH-EVENTS;
C COKENT: ANALYST REQUESTS ALL INDICATORS FOR
C COUNTRY IN QUESTIONI
C PERFORM OUERT-INDICATORS;
C COMMENT: ACTIVATE APPROPRIATE INDICATORSI
C SOMETIMES(.30,A, ),
C BEG-SOME;
C PERFORM ACTIVATE-INDICATORS"
C END-SOME;
C COMMENT: BASED ON INFORMATION RETRIEVED, THE A .TS""
C DETERMINES IF A POSSIBLE THREAT EXISTS

-- "-* . C FOR THIS MISSION;
C SOMETIES(.20?A, );
C EG-SOE;
C COMMENT: SITUATION MAY REQUIRE NOTIFICATION
C TO CURRENT OPNSI
C PERFORM NOTIFY-OPNS;
C COMMENT: IF THREAT EXISTS, PRESENT BRIEFING;
C PERFORM IRIEF-ASSESSNENT;
C COMMENT: IF THREAT EXISTS, IT MAY BE NECESSARY TO ISSUE
C WARNING MESSAGE;
C SO"ETIMES(.209 ,);
C K-SOME;
C PERFORM PREP - ;--M ;
C END-SUE;
C END-SOME;
C ENI-SCEN MAC-ROUTE-ASSESSMENT.
C
C

. CCCCCCCCCCCCCCC CC C EC C E

.. *C-. 5
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C PRO MRE WNE: SCANMWl SSNMEPN

C

c ABSTRACT:
C KS-nJNC SCAN-i;
C COMMENT: WHIEN AN OPERATION HAS BEEN SDIEIMIN MAC IS CALLE
C WPON TO EVALUATE THE DESIGNATED ROUTEI
C CMW 1 THE ANALYST 15 SEARCNH16 TWRO" THE ALERT UVE1
c TO FIND MISSIONS WHI1CH HAVE KEEN ASSIGNED FOR
C EVUATION;
C ALERT;
C THINK(10,30,A);
C SCAMI
C THIMC(I0,30,A);

*C DISPLAY;
C THIII(309",AI;
C END-FUNC SCAN-MMl.
C
C -

C -

CCCCCCCCCCCCCCCCCCCCCC=CCCCCCCCCCtCCCCcC~CccECCCCTccccEcc Ec E I

- .C PROCEDUR NAME: PLOT-N *tPLTMSN.ORAU
C
C
C ABSTRACT'
C BEG-flIC PLOT-MS;
C COIVNT REOIEST AND READ TIE MISSION DATA;
C RETRIEVE(H001.1,1400112 EO 'V);
C THINK(1093O.A)l
C COMMENT: CREATE A MAPW A6OMD OF TIE AREA;
C MAP(LOC -- 001#7);
C THINE(2t5o )'v
C COMMENT: PLOT TIE MISSION DEPARTURE POINT1;
C PLOT(,CLASS cIc*)
C INSERT( BLO =oc 1001*2);
C THIMK(S.O1;
C COMMENT: THE ANALYST REDIJESTS INFO. ON ALL "MUT
C SEGMENTS, AND OVERLAYS ONTO MAI lq
C SEARC1I(1002.1,1002470 ED H4001*2);
C lEO-SEAR00
C TH4INK(2p5t
C REVIEW;

- - C THINW(00t30, I
C SEGI t rTO-LAT 1 002#71T-ON % 02MA
C END-SEARI
C END-SOEl
C END-RJNC PLOT-EN.

C
ccmcccccccccccccEccCC MC M =M CC CCCCCICTCCCCCCE
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C
C PROCEDURE NAME: CWBIRY-IWO **COIIIW.ORAM
C
C

C ABSTRACT:
C0

C BEG-FUNC OUNY-IWO;
C RETRIEVE(EQOI.ItEO0IN2 ED HOOI#7H1
C THIN((lO30PAfl
C END-FUNC COUNTRY-IWO.
C
C CALLED BY: MAC-ROUTE-ASSESSIENT
C
C CALLS: TIIK OSOLP 031KB, 0DWIAI CEXECP OFETCH
C
C
CCCCCCCCCCCCCCCCCCCCCCC ----- C CCCCCCC

CCCCC = CCCC=XCCCMMMC
C
C PROCEDURE NAME SEARCH-01 SISRCHOB.ORAZ*
C
C
C ABSTRACT.'
C BEG-FUHC SEARCH-01;
C COMMENT: REQUEST ALL UNITS WITHIN 500KN OF ROUTEI
C CSEARCH(COO. I PLAT = SLON - ''RMNGE =OORM)l
C REG-SEARCH;
C THINK(2s5, )
C REVIEWI
C THINK(3OP9OrAII
C COMMENT: IF LOCATION OF UNIT AND WEAON SYSTEMS W
C IMP'ACT ON MISSION ASSESSMENT -PLOT;

P. C SOMETIES(.5OAP
C BEG-saw;I
C PLOTI, CLASS ='4
C TINK(215f ); -- ,."
C INSERTI, ULOUR - COOIIIIB)I
C THINK2p5o )i
C END-SKPE
C END-SEARCH;
C END-FUNC SEARCH-CM.
C
C
ccmCCCCCCCCCCCCCCCCCCCCCCCCcCctcccLCCccccCCC CCCCCCCIZCCCCtcCCm

C-67



C PROCEWAR NAME: FIND-SYS-CWABILIHIES SSFNTCWJIM
C
C
c ABSTRACT:
C KEG-FUNC FINDSYS-CWP;
C COMIMENT: ANALYST IDENT1FIES SYSTEM CAPABILITIES FROM THE -

C WE*PONAGUIPEN't SYSTEMS FILE;
C RETRIEVE(DOOI. 19100I11 ED 4' AND 0001#2 ED 4'1 .
C THINK(Si1
C COMMENT: THE ANALYST INDICATES THE RAK ONMA
C 70 DETERINIE IMPACT ON CURRENT OPNSI
C CIRCLE(vRAffiE -DOOIN4Q)l
C END-FUNC FIND-SYS-CAP.
C
C

cCCcccccCCCCCCCCcCCCCCCCcCCCCCCCCCCCCC=cCCCCCCCCCCCCCCCCC~CCC

C
C PROCEDURE NAME: SEARCH-EVEN'TS ABSRCEV.ORAI*
C
C
C ABSTRACT:
C BEO-FUNC SEARCH-EVENTS;
C GUIER(BOOl.IBoDDl*23 EQ E001#A2 ANDI B0OI#11 EQ 4')
C 7HINK(30300,A);
C PAGEI
C rHINKc30P3009,M;
C END-FUNC SEARCH-EVENTS.
C
C
C
ccccccccccCCCCCCCCCCCCCC=CCCCCCCCCCCCOMCE ~ CCCCOtc CCCCCCrcCCCCCtC=

C
C PROCEDU.RE NAME: OIERT-INDICATORS t$GRTIND.ORAS*

C
C
C ABSTRACT:
C NE64LNC GUERY-INDICATORS;
C COMMENT:. THE ANALYST REQUESTS ALL INDICATORS
C FOR COUNITRY AID OUICfLT SCANS THEN;
c DUERY(FOOI.I.FOOI1l ED E00102)p
C THINK(30,I5OA
C PAGE;
C YHINeKI3OI5O.A);
C END-FUNC QUERY- INDICATORS.

C

CCCMCCCCCCECCCCCCCCCCCtCCCCCC r----- --- CCCtEEE=
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C PROCEDUJRE NAME'. ACTIVATE-IKDICATOAS **ACTIHL.ORAC

C
C
C ABSTRACT:
C
£ B-FUNC ACIIVATE-!MDICATRSP
C CVHHEMT: UPDATE THE INDICATOR STARBSI
C HODIFY(F001#24 - A)
C CCOENT: THE ANALYST MAKES HARDCOPY FOR LATER ER NSI
C HARKOPTi

C T4IHK(511PI0
C END-Twit ACT! VATE-INDICATORS.

C
C
CCCCCCCCCCCCCCCtCCCCCCCcCCCCCCCC T rr~rrrrp'

C -

C PROCEDURE HAME: NOTIFY-MU SRRNPYOPN.FTNBB N

C

C ABSTRACT Ei~ 7 N;I.k~M TI AA

C THIN(2t5, I
C CHATTER OPS-PFFICER;
C END-FUNC NOTIFY-OPU.
C
C

CCCCCCcCCCCCCCCCCCCC r~rtCCC C

C
C PROCEDURE HARE! NRIEF-ASSESSNEUT tsIRIASU.FTURB
C
C

C ABSTRACT:
C BEG-4Li BRIET-ASSESSIETI-- ;
C ThINK(300.600eA)I
C AMP;
C ThINK(300u600sA11

* *v*'C END-FONt BRIEF-ASSESSHER.
C
C CALLED BY: WA-RUTE-ASSESSNCIT
C

C

4.CCCCECCCCCCC =,aC rrttEE 1 ,rrr rrrrrrrrrrmm

C- 69
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C-
C PIROMDURE NAME: DISPLAY 1DISPLY.Frm-

c
C
£ ABSTRACT:
C
C THE DHIL *DISPLAY' COMMAND IS USED TO DISPLAY AN ALERT

C QUEUE ENTRY TO THE TERMINAL. THE RTE FORJAT IS:
C
C DISPLAY (<alert ramnber)3tITO FORM (u ervieu>1
C
C BOTH ARE OPTIONAL PARAMIETERS, WIHEE:
C <alert number> - THE UM OF THE ALERT UElE ENTRY TO BE

C DISPLAYED. IF NOT SPECIFIED, DEFAULT TO
E HIGHEST PRIORITY ALERT UEUE ENTRY.
C INTO FORM <userview) - PARAMETER USED BY THE UPDATE SCEROM:
C TO DISPLAY AN ALERT QUEUE ENTRY INTO THE
C SPECIFIED <uservi e> FOiAT.
C
C

CECCCCCECCCCCCCCCCCCCCCCCCCCC ------ 1~~~~~rr~rrr

CCCCCCCCCC CCCCCCCCC£CCCCCCc£cc£Cc r MC CCCC
C
C PROCEDURE NAME: MAP R.W.FTNB
C
C
t THIE VAIL 'M * (SAAD IS USED l0 BENERAW A 11M JfCX .
C
C TIE RTE COMAN FORMAT IS:
C MAPICOUD =aeveocrds.> I LOC <locationJ name>,
C (SCALE <scale>]);
C
C PARAMETERS AMEI
C COORDILOC - MUST SPECIFY EITHER COORD OR LOC (BUT NOT BOTH)

C TO IDENTIFY THE CENTER POINT OP THC DISPLAY
C

C SCALE -OPTIONAL PARAMETER WHICH SPECIFIES THE SCALE OP THE
C MAP TO BE DISPLAYED. SCALES AVAILABLE AR: 1:2CM.
C I '.ISI :111. 1500 1 1 :25%t 50%.MP I*Ke 1-2S
C 110%.t 1:7.5K. IF NOT SPECIFIED, DEFAULT TO 1I2OM
C
C
EE£CCCCCCCCCCCCCCCCCCCC CC CCCMC MCC CMC, CC"

C-7 0
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C

*C ABSTRACT:
C KG-FIN PREPfM-05S
C COMENT: ANALYST RETRIEYES MESSAGE FORMAT AID ENTERS
C fiREPRIATE DATA;
C FORK A001.1;
C THIK(54,l )I
C ENTER(A0OIOI z 1AOOI$171 '1.A0011190 'SAN WARINNS
C AO011200 = MESSAGE TEXT');
C THIW(30,6O, )I
C COWEN: THE WARNING MESSAGE WILL BE ADDED TO TIE DATABASE
C MESSAOE FILEPTI( ANALYST WILL. WA A PERSONAL COP

TW RfOTEi It I5SW o H SflAVI50 tALCY2"
C ADDOII Wt~. 1
C HARDCOPY;
C THIIE(SuI0v
C ROUTE(LOGIM 'DIV-CHIEPtMSG-ID AOOIOI.PRI .*%
C SUIJ *SM WARING'))

CEND-fUNJC fRETARE-MS.
C
C
CCCCCCCCCCCEECCCCCCC OCttCCaCCCC

ccccccccccccccccttccCCCttttMcCCCCCCCCCCCCCCCCcCCccCCCMCMCCDcr
C
C PROCEDURE NAME: AMDT
C
C
C ABSTRACT:
C
C ALERT will simujlate an analygst diseaird numbers and tape
C of bessales on the alert eueue. The actual messales art not relevant.

C
C

C
C PROCEDURE NAE: THINK
C
C
C ABSTRACT:

C THINK simulates an analyst uilini over a decision. Because of
C this, the result is divided by the alert status. Obviously. the
C analyst will think less time in a crisis or war situation.
C
C
C INPUT: MIN - INTEGER; Minimum Peacetime wait
C MAX - INTEGERI Maxim wait at amy time
C ALERT - INTEGER; Alert status (1,243)
C
C
CacccLcccc.cuc~ccccctctttVZ=CCEE
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C PROEK NAME : SCM

C ABSTRACT:
C
C SCAN sivsJlates an analst scanning throug the list of alert
C sessages.

C0

CCCCCCCCCCC CCCCCCCCLcccc CCcCCCC CCC CCCCCCCCCcc cC CCCC CC cc
C
C PROCEDURE NAME: PLOT tSPLI.FTN$$
C
C

C
C THE DHIL 'PLOT' COMAND IS USED TO DISPLAY DOM ITEMS ONTO A
C PREVIOUSLY GENERATED MAP BACKGROUND,
C
C THE RIE C01MAND FORMAT IS:
C PLOT(Cuserv ie>,<fieI1dnae> <relop> <fieldvalue> [<todop>
C <fieldnaae'0 xreloe> <fieldvaiue>3hO.LASS <sumbol>,
C [BLOCINO3l ;
C
C PARAMETERS ARE:

C userview>p<fieldname>.. <fieldvalue> - OPTIONAL SELECTION LIST
C WHICH WHEN SPECIFIED CAUSES A DATADASE ACCESS FOR ALL RECORDS
C THAT MEET THE CRITERIA TO BE PLOTTED ONTO THE MAP.
C IF NOT SPECIFIED, PLOT THE INFO. ASSOCIATED WITH THE RECORD
C CURRENTLY BEING DISPLAYED,
C CLASS - REQUIRED PARAMETER HICH INDICATES THE CLASSIFICATIO OF

C SYMBOLIC DATA TO BE PRESENTED ON THE MAP
C DLOCKINORLOCK - OPTIONAL PARAHETER WHICH SPECIFIES WHETHER A 'DATA
C BLOCK/TAG' IS TO BE APPENDED TO EACH SYMBKL GENERATED FOR"
C DISPLAY. BLOCK IS THE DEFAULT.

C NOTE: THIS IS THE ONLY HIL COMMAND THAT WILL EITHER BE EXECUTED AS
C A *WAIT' TIME (WHEN ISSUED WITH NO SELECTION LIST)? OR MAKE A
C DATABASE ACCESS (WHEN ISSUED WITH A SELECTION LIST).
C

C IIItNHIS 'PLOT' FUNCTION SHOULD ONLY BE CALLED DY FUNCTIONS WHICHISU
C $I,$APE ISSUING A DHIL PLOT COAND WITHOUT A SELECTIfN LISTIIIIII$-

CCCCCCCCCCCCCCCCCCCCTccccccccccLCCCCCCCCCCCCCCCCCCCCCCCCCC ccCCCCCCCC c

C- 2
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C PRCDRNAEINETS " .T

C ABSTRACT:
C
C THE DHIL 'INSERT' CMNAD IS USED TO ADD A NEU ITEM TO THE
C SPECIFIED LOCATION ON THE CLOWEN W DISPLAY WITH A DATA BLOCK
C APPENDED TO IT, OR TO ASSOCIATE A DATA BLO-C WITH AN ITEM ALREADY
C ON THE CURRENT MA DISPLAY. .01
C
C THE RIE COMMAND FORMAT IS:
C INSERT(ECLASS t <svmbol>,LOC = <value>,BLOCK (vlue>)l
C
C PARAHETERS ARE:
C CLASS = <sgbol> - OPTIONAL PARAMETER WHICH SPECIFIES THE SYMBOLOGY %
C CLASSIFICATION OF THE ITEM BEING ADDED TO THE . .

C DISPLAY,
C LOC <value> - OPTIONAL PARAMETER WHICH SPECIFIES THE LOCATION
C VALUE OF THE ITEM BEING ADDED TO THE DISPLAY.
C IF NOT GIHEN, [ EFAULT TO THE CURRENT LOCATION
C OF THE CURSOR/LIGHT PEN.
C BLOCK <value> - REQUIRED PARAMETER WHICH SPECIFIES THE DATA BLOCK
C
C
ccccctccccccccccccccccccccccccccCCCEccrcCCC cccccccc ccccccccCCCCCCCC

-CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC CCCCCCCCCCCCCCCCCCCCCCC CCCCCCCCC.'C.C
C
c PROCEDURE NAN: SE6 ItSEG.FTN. -
C
C
C ADSTRVT:
C
C THE DHIL 'SEG' COMMAND IS USED TO MAW A LINE SEGMENT
C BETWEEN TWO POINTS ON A DISPLAY.
C
C THE RTE COMMAND FORMAT IS:
C SEG(CFOTM-LAT = <froe-latitude>, FRO-ILON = <froe-Ioitudel,-
C TO-UAT = (to-latitude>, TO-LON = (to-]oritude>);
C
C PARAMETERS ARE:
C FROM-LAT AND FROM-ION APE OPTIONAL PARAMETERS WHICH SPECIFY
C THE STARTING POINT OF THE SEGMENT TO BE DRAIB, IF NOT SPECIFIEDP
C DEFAULT TO THE CURRENT POSITION OF TIE CIIRSORLIGCT PEN.
C TO-LAT AND TO-LON ARE REOUIRED PARAMETERS WHICH SPECIFY TIHE
C ENDING POINT OF THE SEGMENT TO BE DRAW.
C "
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC CCCCCCCCCCCCccCrCCTC CCCCCCCE . .. -,
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cccCCCCCCCCCC=CM CCCCCCCccccccccccccccccm m m cm ccc
C
C PROMEDUE NAME. CIRCLE ttIRCLE.FNIBU
C

C ABSTRACT: li

c

C THE EHIL 'CIRCLE' COMMAND IS USED TO DRAM A CIRCLE WITH THE
C SPECIFIED RANGE AROUND AN ITEM THAT HAS BEEN IENTIFIED ON TiE
C CURRENT MPP DISPLAY.
Cc THE RTE C&"aD FORMAT IS:

C C IKLE( [<f ieldnam><rtlop><value>IFLOCK<relop><value)] -',

C RANGE = <ranse>);
C

C PARAMETERS A:
C <ieIdnaeXreloXvaue> - OPTIONAL PARAMETER WICH SPECIFIES THE

C ITEM ON DP AY WICH SHOULD E CIRCLED.
C BLOCK<reloXvilue> - OPTIONAL PARAMETER WHICH IDENTIFIES THE ITE . -

* C WHICH SHOULD BE CIRCLED THROUGH IT'S DIATA BLOCK VALUE.
C RANGE > - REQUIRED PARAMETER WHI SPECIFIES THE RADIUS OF
C THE CIRCLE 10 BE DRAW. (VALID UNITS ARE NM AID XI, DEFAULT
C TO KN IF NOT SPECIFIED) -

C

c

CtccccccccccccccccCCLCCCCCcCCECCCCCCCCCCCCCCCCCCCCCCCCCCCtCCCCCCcc~C

C
C PROCEDURE NAME: HARDCOPY $1HRDCPY.F1NU
c
C
C ABSTRACT:
C
C THE DHIL 'HARDCOPYI COIMAND IS USED TO FORMAT AND TRANSFER
C ALL OF THE CURRENT DISPLAY TO A HARDCOPY DEVICE.
C
C THE RTE CODiMA FORMAT IS:

C HARDCOPTI
C THE COMMAND WILL BE ISSUED AS A WAIT TIME FOR THE BKNCQI.ARK
C EXERCISES.
C
C
CCCCCCCCCCCCCCCCCCCCccucccccccccccccccccccCCCCCCCCCCCCCCCCCCCCc cc'C-

C-74
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* 0

C
C PROCEDUiRE NAME: INSET lm.SET.TRB

C0
C ABSTRACT:
C
C THE DMIL INSERT' COMMAND IS USED 10 ADD A HEW ITH TO TIE
C SPECIFIED LOCATION ON THE CRENT W DISPLAY WITH A DATA BLOCK
C APENED TO IT, OR TO ASSOCIATE A DATA BLOCK WITH AN ITEM ALREADY
C ON THE ItRENT NAP DISPLAY.
C
C THE 1T COfII4D FORMT IS..
C INSERT(I£LASS = <sobol>,(LOC z<value)1ULOCK = <valu));
C
C PARAMETERS ARE:I
r C! ASS <svmhol> - OPTIONAL PARAMETER WHICH SPECIFIES THE SYMBOLOGY
C ITASSIFICATION OF THE ITEM BEING ADDED TO THE
I DISPLAY.
C LOC <vylue> - OPTIONAL PARAMETER WHICH SPECIFIES THE LOCATION
C VALIE OF THE ITEM BEING ADDED TO THE DISPLAY.
C IF HOT GIVEN, DEFAILT TO THE CURNT LOCATION
C OF THE CURSOR/LIGHT PEN.
C BLOCK <value) - REQUIRED PARAMETER WHICH SPECIFIES THE DATA BLOCK
C
Cc ccc c ccccccc ccc ccrcccmcccrcccCCCCCCCCCC ccccccc -, ,r' I-' -

CCCCCcccCcccccCCCCC CCCCCCCCCCCCCCCCCCCC~tCCcCC£CCLEccIXCCCC

C
C PROCEDURE NAME: CHATTER ZBCHTTER.FTN$"
C
C IDENT: 680-007.XX
C
C TASK NME(: ANY SCRIPT OR FUNCTION. LIlN W/iIDL,OLB
C
c AUTHOR: , 2
C
C ABSTRACT:
C
C THED HIL ICHATTERI COMM IS USED TO SEND A COPY OF THE
C CURRENT TERMINAL DISPLAY TO ANOTHR ANALYST THROUGH THE ALERT
C amEI.
C
C THE RTE COMMAND FORMAT IS:
C CH4ATTER <receivin LOGIN identifier) [p<reeivir LOGIN identifier>I.
C
C

C- 75
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'0 0e

C PROCEDURE NAME: AM ISAMP.FTN.
C
C
C ABSTRACT:
C
C THE DIL 'AIP' COMMAiB IS USED TO DISPLAY TEXT DATA
C (IN A RESERVED AREA OF THE SCREEN) ASSOCIATED WITH THE SPECIFIED
C ITEM/LOCATION ON DISPLAY.
C
C THE PIE COHMND FORMAT IS:
C AMP(EPLOC( <relop> <value) I LOC <(elop> <value>]); %
C
C PARAMETERS AE:
C BLOCK - VALUE IN DATA BLOCK ASSOCIATED WITH A S1NL301
C LOC - LOCATION OF A DATABASE ITEM (i.e.; coordinates)
C 'AMP();* CAUSES AMPLIFICATION OF ITEM IDENTIFIED 3Y
C CURRENT CURSOR/LIGHT PEN POSITION.
C
C ACTUAL IMPLEMENTATION AUIJU CAUSE THE RETRIEVAL OF BLOCK INFORMATION
C FROM A DATABASE OR EXTERNAL FILE. THE SCHEO A DEFINITION HAS NOT
C INCLUDED THIS POSSIBILITY, AND THEE ISN'T MUCH SPACE AVAILABLE...
C SO, HANDLE AS A 'WAIT' TIME.
C

.ccLCcCccccccccccccccccCC CCCCe.CCCCCCCCCCCCC

CCCCCCCCCCCCCCCCCCCCCCc=CCCCCcCCCCCCCCECCCcCCCCCCtcCCCCCCCCCCCC"
C
C PROCEDURE NAME: FORK tRFOIM.FIN

C

C ABSTRACT:

C
C The FORM command is used to display the temlate"
C format for the specified userview.
C
C The RTE command format is:
C FORM <userview;

C This command is used to displaya a fore which will then
C have inforzation ENTERed into it by the analyst (a seouence

" C of steps used to add a record to the database). For testing "
n; C purposes this command will be executed as a WAIT time.

C
C
CC C CCCCCCCCCCCCCCCCCCCCCCCCCCC CCCCCCCCCCCCCC CCOCCCCCCCCCCC

'I.

,%

C-76

* ,. ...V7



-r r rrr X( = .4 C= 14 444= A44xCCCM=0

C
C PROEIt NAE: ENTER SSENTE.FTNR*

C0
C
C ABSTRACT:
C
C THE 1141 'ENTER' COWID IS USED TO SIMAI E9 MLYST
C ENTERING DATA INTO A PREYIOUSY DISPUTED FORN. ONLY THE CONTENTS
C OFTHEDIPLAY ARE ODIFIED- TIS COMMDHAS NOEFFECT ON Tit
C DATABASE. SUBSEQUENT PRINITItIE DIRECTIVES CONTRO THE DISPOSITION
C OF THEDATA.
C
C THE RTE COMMAND FORMAT IS:
C ENTER(<fie ldnane> = iei, value>[ 9 fieldam.> 0"v value>])lI C

'3C PARAKETERS ARE:
%C <fieldname) - THE NME OF TIE FIELD RECEIVING DATA

C <nev value) - VALUE TO BE ASSIGNED TO RECEIVING FIELD
C
C FOR THE RTEo THIS COMAND WILL BE EXECUTED AS A *VAIT' TINE
C
C
CCCCCCEccccmCCCCCCCC~CCCCCmttCCCCCCCCCCCC UM"XAA1

CCCCCCCCCCECCCCCECCCcCCCCICCCCCca
C
C PROCEDURE NAME: ROUTE StROUTE.FTNMA
C
C
C APSTRACT:
C
C The OHID. coemanid ROUTE is used to insert message information
C into the alert Queue of an analyst.
C
C The RTE command format is:
C ROUTE(LOGIN =<weieving "nlvst>, MS-ID < field value>, -
C FRZI =<field value), SUDJ =<field value))
C
C Reoui red Parameters are:
C LOGIN - the login identifier of the receiving analyst
C M56-ID - the mo-id-code which uwiuelw identifies a messag
C within the databas
C PRO - the message Prorlta
C SUJJ brief information indieatind the subject/content of
C the message
C
C

C-7 7



APPENDIX D. TASK INFORMATION BLOCKS (TIES)

This appendix provides a more detailed description of the the Task .

Information Blocks (TIBs) used in generating the I&W data base. They are

important in showing what the detailed design of an I&W data base might

look like. While specific formats are somewhat arbitrary, the design gives

a picture of an overall data base which can support the I&W function as '

defined by the scenarios.

Because of the amount of information contained in each TIB, only one of

them is shown in detail, in Table D-1. Other TIBs are more briefly

described in the text that follows. A full set of TIBs is contained in the

Interim Technical Report for this project.

TIB #AO01, Message Processing Input/Output, is based on the format for

GENSER message traffic. It can be accessed only through its unique ID

.. ~ code. The format for A001 is illustrated in Table A-i.

TIB #BOO1, Event Log, contains extensive information concerning

significant events. The type of event and the actors in the event,

together with estimates of source reliability and accuracy, are included.

Time and place may be used as search keys, as well as the organizations

participating in the event. Detailed identifications of personalities

partiuipating in the event, weapons employed, and an event chronology are

included. Other associated events are cross-referenced.

TIB #COO1, Order of Battle, includes standard forms for OB data. The

.. participating unit is identified, unit organization is described, and

" . information concerning location is included. Other optional information

includes unit movement information, personnel, equipment, weapon systems,

and tactics. Information concerning logistics, combat effectiveness, and

related personalities is also included.

o ... '
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TIB#: AO01 Functional Area:

TIB Name: Message Processing Input/Output

Purpose/Use: Based on the format described for GENISER message traffic

Related TIBs:

Access Rights: .,

Item Item Size/Access -

No. Descrption Struct. Use Remarks

+01 Header

1. Incoming message 15AN Entry

unique ID code

+02 Format line 1 'All files in

21. Validation character IA Block 1 should

22. Status of message 4A be packed (no

indicator spaces) for

23. Start of message 3A display in 69

indicator characters or

24. Channel sequence number 3N less on one

line. ..

+03 Format line 2

31. Communications routing 69AN *Usually not

information shown.

+04 Format line 3

I. Prosign 2A + 1 blank *Display as

Table D-1 Examples of Task Information Block (TIB) (Page 1 of 4I)

F, D-1a
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*Item Item Size/Acces

No.. -Description Struot. Use Remarks

142. Originator station 7A + 1 blank one line as

routing indicator indicated with

143. Station serial number 5X +e 1 blank blanks -- not

C L.....)to exceed 69X

4411. Julian date 3N characters

4 15. Zulu time 41N total line.

.05 Format line 4 0+05 and .06

51. Security warning 3A refer to

*operating signal Format line 11

52. First letter of message 5A -- consisting.-

security classification of one or more

53. Communications 23X lines of not

operating signal more than 69

printed chars.

+ 06 Tango addressee #May repeat

61. Special transmission 23X followed by "T" 100. times.

Each addressee

separate line.

+07 Format line 5

71. Action precedence 1A + 1 blank 'Line 5 may

72. Info, precedence 1A + 1 blank contain

*-73. Date-time group of 15AN communications

transmission operating

signals -

+08 Communications both of which

operating signals can repeat -

81. Signal for book message 3A - optional but the entire

82. Signal for correction 3A - optional line can~not'.

exceed 69X.

* Table D-1 Examples of Task Information Block (TIB) (Page 2 of 34)
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Item Item Size/Access

No. Descrtption Struct. Use Remarks

+09 Format line 6 *Line is O

91. FM 2A + I blank limited to 58X

92. Originator's name and 55X *Begin line0%I

address with "FM "

+10 Format line 7 *The symbol

100. TO 2A + I blank "TO" appears

first line

+11 Addressee only.

110. Routing indicator/ 55X 'Addressee may

official name repeat 500+

+12 Format line 8

120. INFO 4A 1 1 blank *Line 8 begins
with "INFO "

+13 Addressee followed by .....

130. Routing indicator/ 55X addressees --

official name same

conventions as

line 7.

+14 Format line 9 'Same as lines

140. XMT 3A +blank 7 and 8 -- %

first line

+15 Addressee 55X begins with

150. Routing indicator/ "XMT

official name

+16 Format llne 10 Iflot used

Table D-1 Examples of Task Information Block (TIB) (Page 3 of 4)
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Item Item Size/Access

No. Description Struct. Use Remarks

+17 Format line 11 *Line 11

1TO. BT 2A consists of
text-boundary .

symbol "BT"

only.

+18 Format line 12 *Spaces

180. Security classification between

j16. Handling caveats letters except

182. Sectional message ident. for UNCLAS.

'Not strictly

formatted.

+19 Subject line

190. Subject line 69X

+20 Text *May repeat

200. Message text 69X 5000+ times.

+21 Format line 13 'Contains

210. BT 2A text-boundary

symbol only.

+22 Format line 14 'Not used.

+23 Format line 15

230. Station serial number 5X *Same as +04

231. Two carriage returns 2X #143

232. Eight linefeeds 8X

+214 Format line 16

240. NNUN 4A 'Contains only

"NNNN".

Table D-1 Example of Task Information Block (TIB) (Page 4 of 4)
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TIB DO01, Weapons/Equipment Summary, provides formats for storage of

* information concerning weapons of all types. Technical characteristics,

such as dimensions, weights, velocity, and range, are stored and may be

used for retrievals.

TIB #D002, Personalities, stores names, aliases, and detailed descriptions

of persons of interest. This TIB also includes information concerning the

source and reliability of each descriptive item.

TIB #EO01, Country Summary Information, contains information concerning

individual countries. Estimates of the stability and the status of the

current government are among the items included. International

affiliations and allegiances, and the general level of hostility, are

indicated. Data described by this TIB would be used in route determination

or in evacuation planning, where the degree of hostility of each area will

* 'have an effect on the plan.

TIB #EO02, Installation Information, includes descriptions of various

types of installations. In addition to locations, the files described by

this TIB will include activity in the following categories:

aircraft/vehicle, construction, weapons, shipping/transportation,

industrial, road, rail, and other categories. Defenses, runways, hangars,

dispersals, weapon storage, fuel storage, electronics, access, security,

and unusual features are also referenced. Primary and se.condary

units/structures are described. Dimensions of the installation, general

and specialized facilities, antennas, and power sources are also included

for some installations.

TIB #FO01, Indicator Lists, contains information concerning current

indicator status. The country to which the indicator pertains, together

with a class:fication of the indicator, is also included for use in

retrieval.

-. °
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TIB #G001, Collection Request, represents the standard joint Tactical Air

Reconnaiasance/Surveillance Request Form used by the analyst. In addition,

information used by the Collection Coordinator is also included.

TIE #HO01, Friendly Mission Information, specifies information concerning

type of mission, date and time, location, destination, expected arrival

date and time, and details concerning the mission units and aircraft. .

TIE #1001, Air Route Description, provides a general description of the

route, including the type of mission generally using the route, and *:

indicates weather conditions and threats on the route. Route restrictions

- are also described.

TIE #1002, Air Route Segment Description, provides more detailed

information concerning individual route segments. Descriptions and

locations of individual segments, details of threats, facilities located

on the route segment, and features and obstacles are listed. Navigation

aids are presented in detail. An assessment of the suitability of the

segment for various mission types is included.

TIB #JOO1, Weather Summary, describes current weather conditions in

selected localities. Information concerning general weather conditions is

included, and provision is made for severe weather warnings.
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Appendix E. GENERAL PURPOSE MONITOR

The GPM was designed to operate on DEC PDP-11/70 equipment under the IAS

Operating System. The system configuration is shown in Figure E-1.

The User Interface consists of a set of indirect command files, which the

user must execute in order to provide input. These inputs are used to 7-., -

produce data buffers for use by the monitor. A series of indirect command
L files can be used to specify different monitoring options, as shown in

Figure E-2:

o KCCNMS - task names

o MCCXRV - send/receive directives

o HCCQIO- QIOs

° .,o.

o MCCFLS - filenames for monitoring I/O

o MCCTEX - task execution directives

o MCCTIN - miscellar.us directives

o MCCSEW - exit, stop, and suspend directives

The user specifies the monitoring options for a monitoring session by

executing the appropriate indirect command files. A monitoring session is

then initialized and monitoring itself begins. At the end of the session,

a separate reporting task (MCCOUT) accesses the disk resident monitored

statistics to provide formatted reports on disk statistics, node use, task

statistics, directive use, and I/O to file names.

E- 1
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The processing time, amount of core memory use, and number of files output

by the GPM are a function of the number of options selected by the user.

Any combination of options may be selected. The GPM creates a set of S
-" statistical files for each monitoring session that is conducted. Each

individual file generated contains the results of monitoring only certain

activities: a group of E4Ts, certain task names, particular disk drives,

etc. Subsequent monitoring sessions will generate a different set of "

files, thus allowing the user to save historical statistics as long as

they are required.

During the Remote Terminal Emulation (RTE) tests, the GPM was used to

obtain statistics required for evaluation of the three systems under test.

The results of these tests are included in Section 12.0 of this report.
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Appendix F. IRTsn gRm ,m

F. Artificial Tntelln4enoe Experxients

This section describes potential further use of the test facility

developed during this effort. The illustrations provided here are intended

to show the manner in which the scenarios, data bases, and other

, components may be applied to the evaluation and demonstration of other

systems and approaches. Techniques to be defined and described here are

termed *Artificial Intelligencem (AI) in the sense that they replicate,

emulate, or augment human cognitive processes.

The following examples illustrate AlI techniques and potential IW

applications:

0 Pattern recognition methods may be used to identify recurring

patterns of events, for the purpose of identifying significant events or

predicting future events. Correlations among messages could be used to

form clusters of messages referencing the same or related events.

o Automatic update facilities could be provided, in which incoming

free-text messages are analyzed to provide formatted information for

update of data bases.

o Techniques for language translation may be used to provide k.

natural language query facilities for a data base system.

o Methods developed in an experimental context for question-

answering programs could be adapted to extend the capabilities of a data

base system.
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o Programs for logical inference may be employed to show the -

implications of current events.

o Decision ahalysis systems could be used to assist the

intelligence officer in supplying evidence for a warning or other

projection.

o A knowledge-based system, containing information or procedures

derived from the practice of experienced intelligence analysts, could be

developed.

The tasks described here are intended to determine whether Al techniques

can support I&N Intelligence analysis, using data bases, soonarios, and

other software implemented for this effort.

Several types of Al have already been studied intensively for application

to the Iw environment. They include:

o The Advanced Indications Technology Experiment (AITE) and its

successor, the Prototype Advanced Indications System.

o Waveform recognition techniques applied to identification of

radar and other electronic emissions.

o Image recognition methods used for analysis of aerial

photographs.

o Automatic translation of foreign language information.

o Analysis of messages for automatic dissemination.
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,-. The techniques and experiments represented by these developments are

significant applications of AI techniques to IW information requirements,

illustrating the practical importanoe of AlI research. The purpose of the

experiments outlined here is to evaluate additional AI applications, using

the lN DBPL evaluation facility.

The field of Al is not well defined, but may be generally characterized as

the application of techniques based on human information processing,

rather than traditional mathematical, statistical, or computational

approaches.

For example, in its early versions, AIS relied heavily on curve fitting

and other traditional mathematical approaches to obtain predictors of

significant events. The number of events, such as long-range aircraft

flights, was tallied, and significant variations from the norms were

* noted. These provided indicators of potentially signficant changes. This

early approach in AIS was a non-AT, traditional mathematical solution.

.. Later versions of AIS more closely resemble AI, since they use reasoning -:

- processes more like those of human experts. Human reasoning typically

takes the form of a conditional, if-then statement: If the Soviets launch

a satellite from Base X on a Sunday, rather than its normal weekday

launch, then they have a special interest in the area under surveillance

by the satellite. Like a knowledge-based AI system, recent experimental

versions of AIS contain a large number of rules of this type. Typical

rule-oriented systems resemble human experts in relying on somewhat

informal heuristics, or rules of thumb, rather than on formal mathematical

methods of data analysis and reduction.

For the purpose of the tests described here, we will use a portion of the

EWANS/WEIS data base (see Section 6.0). Another data base for
consideration would be the Libyan scenario material, using Foreign

Broadcast Information Service (FBIS) sources (see Section 7.0). LI

,......
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F.1.1 Pattern Repooanton:

Pattern recognition techniques are available in two general forms:

statistical and syntactic. Statistical methods include the use of the

Fisher discriminant, Bayesian classifiers (and more tractable substitutes

for them), factor analysis and other statistical clustering techniques,

various regression methods, and other statistical approaches. Graphic "-

methods are sometimes combined with statistical methods, to permit the

experimenter to visualize the structure of the data, and to draw lines

between clusters of data items that appear to be distinct.
* -. -...-

Syntactic methods are somewhat newer and more closely related to other AI

approaches. Essentially, they use production rules, resembling syntactic

rules in linguistic analysis or automata theory, to describe the

requirements for inclusion in a pattern class. A syntactic pattern "

recognition system thus is similar to a rule-based AlI system. [Cf. Paul R.

Cohen and Edward A. Feigenbaum, Handbook of Artificial Intelligence, Los

"' Altos: William Kaufmann, 1982, Vol. III, pp. 287-291.]

5'. Pattern recognition and correlation techniques may be used to recognize

and classify events. An event is a change in the values associated with an

attribute of an entity. A significant event is one that requires a

response, such as further study, or issuance of a warning or other

message. Event analysis includes:

o Determination of the classification to which an event belongs.

0 Clustering of messages which refer to the same or similar

events.

0 Identification of common patterns or family resemblances among

related events.

o Prediction of future events.

F-4.
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.. The goal at event analysis is the development of a coherent picture or
model of the event. The model might take the form of a set of statements
relating the various components of the event into a whole. To make sense

of the event, the model would include an assessment of enemy intentions

and capabilities as related to further events. The model thus serves as

the basis for predictions and for warnings.

The following components of-event analysis were listed in the Benchmark

Test Plan:

0 Event correlation: locating other data records which reference

similar events, or other aspects of the same event.

o Event verification: locating other records which will tend to

increase or decrease the estimated reliability of the report.

o Event expansion: locating other records which contain additional

data concerning causes or effects of the event.

o Event coordination: locating other records of related or similar

events.

The Benchmark Test Plan for this project stated that it was possible to

perform these operations, forming a composite or coordinated event record

in the analyst file, which contains references back to the supporting

. data. It should be possible for the analyst to prepare a data record for

the hypothesized event and report concerning the event, using report

generation facilities. It should also be possible to display the

information against a cartographic background.

The first method for grouping messages will be to use human visual

capabilities to identify clusters of geographically related items.

Development of demonstration facilities for the Iw DBMS Analysis has made

*F-5 -...
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it possible to display locations of elements of the WEIS data base against

a cartographic background. A map of the selected area is generated at the

color graphics terminal, and message locations are displayed as colored

dots on the map. Using a cursor, the user can point to a dot on the map,

which will cause the corresponding message to be displayed on another

terminal.

The next step will be to permit the user to draw a boundary around a set

of messages, and to retrieve all messages lying within this area. As the

message locations are displayed, the user will be able to identify

.'j clusters of messages that represent a single event, or a group of closely

related events.

Since the demonstration software permits an area search, this facility

would not require any extensive further software, but it would require .

some method for determining whether a message was or was not within the

boundary that the user has drawn. The simplest approach would be to

require the user to draw the boundaries along coordinate lines and use
existing software to locate messages within this area.

A second method for grouping messages is to identify time clusters, i.e.

A" sequences of messages within a limited time period. Since time alone is

not enough to identify messages with related subject matter, this method

may be used in conjunction with geographic clustering. The following

experiment would show the usefulness of this approach:

The user first identifies a geographic area of interest, and requests the *.

system to store all messages from within this area. Next, the messages are

sorted by time of occurrence (if they are not already in time sequence).

The system then displays the locations of the messages in sequence, from

earliest to latest. This time-sequence display should give a clear picture

of the development and geographical structure of an event, permitting the

analyst to extrapolate to future developments. The geographical pattern of

the event can be identified.
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Another approach would identify patterns within the event descriptions

themselves, and could serve as the basis for locating related or similar

messages. The techniques described here have been used extensively for

content analysis of free-text data bases at Cornell and Syracuse - •

Universities.

The goal of content analysis is to identify clusters of related messages

(or other texts) within the data base, which may be presumed to deal with

the same or closely related topics. In general, an ideal cluster is a set

of items which are more highly correlated to other items in the cluster

than to any items outside the cluster. Since real clusters are seldom

ideal, clustering techniques use various compromises to obtain useful

groups of items. Each member of a group or cluster of correlated messages

is an example of the pattern that identifies members of the cluster. This

*- .pattern can be used as the key to recognizing other potential members of

the group.

The following steps are usually performed in developing a content analysis

system of this type"

0 Review data base to remove non-content words (and, or, is, but,

etc.) and to remove syntactic word endings (-ed, -ing, -s, -ment, -er,

etc.), leaving word-stems.

o Identify and discard word-stems which will not be useful for

clustering, such as words which occur only once (and thus do not correlate

with anything) and words which occur in nearly all the messages (and thus

would correlate with everything).

o For the k words remaining after this culling process, form a k x

k correlation matrix, where the more highly correlated words are those

that occur in the same messages with the same frequency.
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. 0 For the n messages, form an n x n correlation matrix, where the

"".*. more highly correlated messages are those which contain the same words, or

,- highly correlated words.

o Form clusters of highly correlated messages, representing the

* . patterns that occur in the data base.

The process of cluster formation is a non-trivial task, for which packaged

clustering routines are available. The message patterns represented by the

clusters can now be used for automatic identification of other messages

dealing with the same event br subject area. A fully developed pattern

- recognition system might be used for the identification of significant

events in the stream of incoming I&W messages.

A pattern recognition system of this type could be used to perform the

four operations for event analysis described above: correlation,

verification, expansion, and coordination. A substantial software effort

is required to provide the needed correlation routines, but the existence

of the IW DBMS analysis software can provide much of the required support

for this system.

In addition, it will be possible to obtain summary statistics from the

WEIS/EWAMS data base, particularly from the free-text portions, which

could be used to estimate the usefulness of this approach. Specifically, a

.- table of words contained in the free-text portions of the WEIS data base

should be prepared and reviewed to determine, on an intuitive basis,

whether statistical correlation techniques might be valuable for

developing a system that would recognize patterns in the data. This review

should be complete enough to justify a recommendation concerning further

work in this area.

A completely different approach to pattern recognition in the WEIS data

base would use syntactic pattern recognition methods. This approach, which

"*'."is similar to that of knowledge-based AI systems, is discussed in more

" .-- detail in the last section of this report. .
F-8,
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F. 1.2 Automatic Data Base Update

Automatic data base update is regularly performed at ADCOM in processing

formatted data, such as data concerning position and course of space

objects. This information is extracted and inserted automatically in the

Space and Missile OB files. The goal of this study is to determine whether

automatic data base update is feasible when the source of information is

unformatted or partially formatted data. For example, information

concerning the location of Soviet submarines might be used to update the

appropriate OB, without analyst intervention.

In fully developed form, such a facility would review incoming messages,

such as GENSER traffic, identify the message subject on the basis of key

words appearing in the text (GENSER messages do not always include a

A% separate subject line), send the message to a specialized routine for data

extraction, and, finally, issue a call to the DBMS to perform the actual

updating procedure. Because of the critical importance of the data " -

contained in intelligence files, redundancy and internal validity checks ,.4

must be provided within the system to keep the error level within

tolerable limits and to reduce the possibility of catastrophic error,

which might include:

o Failure to identify update message.

o Misidentification of update message, with update performed on

wrong files.

o Insertion of data into wrong fields, or data in wrong format.

o Cascading errors, i.e. errors in data items affecting other data

items, or growing in magnitude with each update.

o Accidental destruction of existing data.

F-9
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14 This list is not meant to be exhaustive, but simply to illustrate some of .

the opportunities for error in an automatic update system. Similar errors

can occur in manual update systems, but there is no information to show

that automatic updates are more or less error-prone than manual updates.

Within the context of the I&W DBMS Analysis facility, it is possible to

demonstrate and test automatic update procedures, using existing data

-- bases and the DBMSs under test. The general goal of this demonstration

would be to determine the applicability of each DBMS to such procedures. "

GENSER traffic should be used if available; however, since there may be

some delay in obtaining GENSER material, this discussion will assume that

the WEIS/EWAMS data base will be used. This will simplify the problem, but

it should also provide a demonstration that the approach is a reasonable

one; conversely, if the problem of automatic update cannot be performed

with the relatively simple WEIS data base as its source, it is likely to

even more difficult to use GENSER or other major military data sources.

The first step in this demonstration is the use of routines to extract

information from the formatted section of the WEIS data. Tables should be

prepared showing the number of interactions between countries, the number

of hostile vs. non-hostile interactions, and the number of interactions of

each type.

Next, it should be possible to update tables automatically. A new WEIS

message is read, and the formatted sections are translated into a call to

the appropriate record in the data base. The existing value is read, the

new data item is added to it, and the updated value is returned to the

data base. For example, if a hostile interaction between Israel and Syria

is input, the program will obtain the existing number of hostile

interactions between these countries, add one to it, and return the new

_ .value to the data base.

F-10
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The next stop would be to review techniques for extracting data from free

text materials. Here, the verbal sections of the WEIS data base could be

, used. They are considerably shorter than the GENSER messages and more

-. stereotyped in format, but for that reason automatic translation would be

more likely to succeed. The procedures would follow the same pattern as .

those suggested for the formatted portions of the WEIS data.

"-, In this test, the problem would be to determine whether there is

sufficient consistency in the form of the free-text summaries to permit 0

automatic identification of hostile or cooperative interactions, and to

identify the participating countries. Given the tables of hostile and

non-hostile interactions described above, this function will attempt to

provide automatic updates from the free-text portions of the WEIS data

base.

Development of the automatic update mechanism for use with WEIS data must

next be extrapolated into the substantive problem of providing an update

mechanism with GENSER data. The question to be asked is whether this

approach is likely to be effective when a realistic intelligence data

source is used. GENSER messages should be reviewed to determine:

" Which messages are likely to be used as inputs to an automatic

update facility?

o Of these messages, what fields or key words are present that
could be used to identify and classify them?

o Will it be possible to design an algorithm for extraction of

required data from the messages?

0 Can the extracted data be used in a call to one of the DBMSs to

update the appropriate data base?

o What opportunities for error are there in this process, and how

can the destructive effects of errors be prevented?

F-11



F.1.3 Query Facilities

In the original proposal for this project (Section 3.6.2) DHIL was

described as potentially "the standard I&W data base access language.*

Subsequent clarification from RADC indicated that full development of a -

standard language was beyond the scope of the project, and DHIL was

-' ' tailored specifically to the job of I&W scenario development. Later, the

orginal project plan was modified, with the approval of RADC, to eliminate

the projected use of automatic translators from the DHIL into individual

data base access languages. The translations were performed manually. The

,- task of translating DHIL statements into forms required by each of the

- . DBMSs has provided a substantial fund of information concerning the

requirements of a generalized data access language, and this information

should be preserved as background for a design document outlining the

requirements and possible formats of the language.

Should the DHIL be used as a prototype for a general purpose access

language, as suggested in the project proposal? Should a natural language,

such as English, be used as a lingua franca, a general language to access

all data bases? Or should some alternative be chosen? Is it even possible

to develop a generalized data access language? What can Al research

contribute?

A substantial amount of AI experience has gone into developing systems for

understanding natural language, and for answering questions posed in

4'. natural language. There is no substantial evidence, however, that natural

language is the most effective medium of communication between humans and

machines. The following are typical arguments against the use of natural

- language as a query language:

o Since reliable voice input is still not available, natural

language must be entered through a typewriter keyboard, which most humans

find difficult to use efficiently.
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o Natural language in verbose, which means that a great deal of

typing must be done, when a limited number of brief commands would be

sufficient for most DBMS purposes.

o Queries which make good sense in vernacular English may be

misinterpreted by automatic parsing algorithms.
.1A

o All existing natural language processors place severe

restrictions on the vocabulary and syntax of the commands that they will

recognize. These restrictions may be extremely frustrating to human users.

o Syntax and spelling errors may lead to misinterpretation or -.

rejection of the command. Retyping an extensive command is burdensome for

*' the user.

These objections are well known to proponents of natural language
processing, and many recent systems take them into account. Nevertheless,

U' it appears that natural language is a form of overkill for the design of

an I&W DBMS front end:

o Since the DBMS performs a very limited set of functions, it is

not necessary to provide the software required for processing a large

subset of natural language.

o No query language permits the user to begin writing commands

without any prior training. Since the user must be trained, it is possible

that a simple artificial language will require less training time and

effort, and will be more reliable in actual use, than a restricted subset '

of natural language.

o A simple query language could use mnemonics that are more easily

remembered than natural language commands, given that the user is

permitted to write only a limited portion of the full natural language.

That is, the user could easily forget some of the restrictions on the

natural language processor that he or she is using.

F-13

.................



These objections suggest that for trained users, working with a limited

set of objectives, the disadvantages of natural language may outweigh its

immediate appeal. A specialized query language, In which the user needs to

remember only a small number of commands, and which has a simple,

straightforward syntax, may be more easily learned, may be more easily O

used, and will certainly be more easily implemented, than a natural

-. language processor. DHIL could be considered as a prototype for such a

language.
'::0

These doubts concerning natural language, however, should not be taken to

be a rejection of all work that AI has completed In the development of

question answering systems. On the contrary, some of the most important

and interesting work that AI has done has been the analysis of user

questions and the presuppositions that users bring to a system. [Belnap,

Nuel D., Jr., and Steel, Thomas B. Jr., The Logic of Questions and

Answers, New Haven:Yale, 1976; Lehnert, Wendy G., The Process of Question

Answering, Hilladale, N.J.: Lawrence Erlbaum Associates, 1978.] We should

attempt to see how this AI research can contribute to the design of a

user-oriented query language.

We have two possible goals for research in this area:
*o .

o Development of DHIL on the basis of experience in translation

into DBMS languages. Development could mean scuttling DHIL as it currently

exists and designing a new user language.

o Application of Al research in the logic of questions and

answers, specifically in the problem of supplying information that better

meets the user's needs.

In support of the first goa hould be certain that we maintain

adequate records of the t lating DHIL statements into the

formats required by each of jBMSs. Records should indicate

difficulties in translation, useful additional commands, problems in
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syntax, ambiguities, and other information. The goal is to provide a fund
of experience that can be used in designing a general purpose language for

automatic translation. .. -.

In addition to its work in natural language processing, AI can contribute

to the analysis of queries to provide more adequate responses. The

following items are typical-of the problems that AI considers:

o It should not be necessary to repeat a query in full, when it is _.

closely similar to the preceding query. The analyst asks: *What is the

displacement of the Krupny class destroyers?," and receives an answer from

, the system. Instead of repeating the full query, the analyst should be

* able to type simply: "Kanin?" with the system filling in the remaining

information from memory.

o When the system fails to produce a hit, it should automatically

broaden the area of the search until a hit is found. When performing a -

circle search, retrieving all items within a specified geographic area,

the system should be able to expand the area when no hits are found, or

S' when the analyst is not satisfied with the results.

o When searching for names, near-misses should be available,

because of variations in spelling conventions. This facility is

particularly important in searching for names which have been transcribed

from interrogations and other verbal sources, where the transcribed

spelling may vary from the standard.

These examples are well within the state of the art and, in fact, are

implemented in some experimental data base systems. Within the scope of

the I&W DBMS Analysis facility, the question will simply be whether
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advanced systems of this type will be available to users of the DBMSs

under test. Questions like the following should be asked:

0 Does the user have to specify all information in explicit form,

or does the system make assumptions concerning the user's implicit .

information requirements?

o Does the system attempt to correct the user's spelling?

' ?0

o If a syntax or spelling error is detected, does the user have to

retype the entire query or command?

o Is there any sense in which the system learns from the user?

For example, if the user always accesses the same file, will the system

learn to open that file automatically? If the user frequently enters the

same command, can that command be saved and reentered, or does the user

have to retype it every time it is used?

o Does the DBMS permit abbreviated command syntax or spelling?

Facilities like these have become so familiar that it seems exaggerated to

call them *artificial intelligence.0 Nevertheless, they have grown out of

Al research and are typical of practical applications of AI.

An AI system attempts to "understand" the user's query, which means that

it identifies the presuppositions and implications of the query, going

beyond what the user has specified explicitly. If the user asks, "How many

. Soviet fishing vessels are in the Bering Straits?," the system should be

": able not only to perform the required geographic search, but also to give

more than a simple answer, "none," or "16" or "23." It should be able to

say# "None, but there are 18 within 50 miles of the Straits," or "None,

but there are 3 submarines in the Straits," or "None, because the Straits

are frozen over." The system "understands" that the user is interested in

identifying threats in the Bering Straits area, and it provides the user

with enough information to meet this implicit goal.
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F.1.J, Louioal Inference

Theorem proving techniques have been sufficiently developed to permit the

design of practical systems which depend on logical inference. Methods

developed over the past twenty years extend far beyond the use of simple

theorems to prove formulas in a logical calculus. For example:

o An approach to automatic computer programming uses theorem .

proving techniques to generate programs by "proving3 assertions about the

programs. The resulting proof is the required computer program.

o Instructions for the control of robots are generated by
"proving" the result of their actions. The proof is a list of actions

required to obtain the result.

In short, automatic theorem proving has practical applications, in

addition to its theoretical applications in formal logic. (In fact, the

practical applications may have greater long-term s1 ficanoe than the
work in abstract logic, where one well-known result -- that there is no
effective decision procedure for first-order predicate logics -- places an

absolute theoretical limit on any theorem proving algorithm.)

Within the context of the I&W DBMS test facility, this research should
focus on the question of meeting I&W analyst requirements in conjunction

with the DBMSs under test:

o To what extent can theorem proving techniques improve the

quality of the information that the Iw analyst can extract from an Iw

data base?

Although modern theorem proving techniques have grown very complex, they

:* tend to use an approach that we all learned in elementary logic classes:

the use of truth tables. All possible combinations of truth values are
generated to determine the conditions under which an assertion is true or

FF1
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false. If a set of assertions cannot all be true simultaneously (that is,

if they "clash*), then one of them must be false. The goal of automatic

theorem proving is to develop efficient methods for testing large numbers

of complex assertions for clashes.

One application to I&W would be to test the assertions contained in a data

* base to locate anomalies or inconsistencies. This would require a - '

consistent coding of WEIS data in a format that could be translated into

the logical notation used in theorem proving systems. In an experimental

system, the data could be reviewed to identify errors, anomalies, and

changes over time.

Another potential application would ube theorem proving techniques for

locating significant events, such as threats. The threat would be entered

as the conclusion of a logical deduction, and the system would be required

to prove that the threat exists. The proof sequence would provide the

evidence required in the analyst's report. Development of this approach

could make a significant contribution to I&W DBMS analysis and evaluation.

-Some related approaches are discussed in Section 15.6 of this report.

F.1.5 Decision Analysis

Decision analysis is based on a well-defined set of statistical methods

for selecting among options, using assessments of the probabilities of

contributing events, conditional probabilities (the probability of A,

given that B occurs), and the expected gain or loss for each outcome. The

approach is usually tied to Bayes' theorem, a formula for the relations

among the probabilities.
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Decision analysis systems have been widely advocated for use in major

business, industrial, and military applications, although there have been

difficulties in securing accurate assessments of the large number of

probabilities required for practical use. Much of the current work in this 0
area concentrates on the user interface, attempting to make it easier to

secure probability assessments from persons who are knowledgeable in the

subject matter but who are not expert statisticians.

Military intelligence analysis requires more effective methods for dealing

with uncertainty in the information which it processes. Messages arriving

at an intelligence center may be based on defector reports, prisoner

* interrogations, intercepted communications, and many other sources of

information which may be intentionally deceptive. Electronic sensing

devices, infrared sensors, and photographic equipment have finite limits

of resolution, and the objects or events that they detect may be

misidentified. Even when all available information is accurate, a

* potential enemy may change strategy or tactics at any time, in directions

which are unpredictable even in principle. In short, intelligence

information is always uncertain to some degree.

Although there has been some research in the measurement and reduction of

uncertainty, there is no effective standardized method of measuring

uncertainty or of combining uncertain information from heterogeneous

sources. Decision analysis has been proposed as an effective technique for

dealing with uncertainty, but it has not been widely used for this

purpose. Instead:

o Intelligence is often reported with vaguely defined phrases like

wit is believed that" or "it is somewhat probable that,w which do not
9".

provide decision makers with enough information to support any clear

conclusion.

o In some instances, two five-point scales representing accuracy

and reliability are used; but research has shown that these scales are

difficult to interpret reliably.
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o Alternatively, numerical assessments are included, like "there

is an 80 percent probability that" or "it is 60 percent likely that,"

where the numbers often represent intuitive estimates, rather than

fully-supported assessments. 0

The use of sophisticated mathematical or statistical techniques can hardly

-* be justified for information of. this quality.

The contribution of decision analysis is in providing back-end processing

for assessments of uncertainty. The Bayesian model is an effective method

for combining probabilities from various sources to obtain overall

probability assessments. In some instances (MYCIN is an example) rough

numerical measures may be used, rather than well-defined probability

- -. assessments, because of difficulties in using Bayesian statistics with

large data bases.

The major focus of current research, however, is on the front end, the

user interface. The user may fill in blanks to create the probabilities

and the tree structures required for full analysis. The user may return to

earlier portions of the tree to correct faulty probability assessments,

until a point is reached at which the decision structure is fully

analyzed.

An area for research supported by the I&W DBMS analysis facility would be

methods for attaching probability assessments to existing data. When

information is retrieved under the DBMS, is there any effective way in

which the user can determine the reliability or accuracy of the data? Does

the DBMS have any way of dealing with uncertain or unreliable data?

F-20

.. . - ... ,

*. 7.* .". . . .I

-* * . . *~.**~. ~ .~. -. 1 *~ -~ .*~-. S~S'-' .* * . .° '



The question is important, because the DBNSs typically accept data as

accurate. In most applications, such as commercial or financial data

processing systems, there is no provision for probabilistic information. A

bank, for example, would never want to say, "There is an 80 percent

probability that Jones still owes $1200 on his automobile loan." While

"' there will inevitably be errors in data collection or entry, they do not

include the type of uncertain information that is always present in
.1* " .. %

intelligence data bases. For this reason, commercial DBHSs do not normally

provide a capability for dealing with uncertainty.

Conceptually, it would not be difficult to include a field which would

*'" indicate the probability or the degree of uncertainty in IW data. Since

this information is rarely accurate to more than one digit at best (an
m .* exception would be sensor reports, where the accuracy of the sensor has .. -.

been accurately determined), one byte would be more than sufficient to -

* hold the probability assessment.

The more important question is the development of methods for making

-' better use of uncertainty assessments. Often, they seem to function

* largely as hedges, to protect the analyst in case of error. If the analyst

has said, "It is somewhat likely that Israel will attack Lebanon within

the next week," then he or she cannot be accused of error, no matter what

happens.

In the field of weather prediction, scoring rules are available to measure

the accuracy of forecasts. When a weather forecaster announces, "There is

a 40 percent chance of rain tomorrow," the scoring rule provides a

statistically valid way of measuring the degree to which the forecast was

right or wrong. The theoretical basis for these scoring rules has been

" extensively developed and is widely used for rating weather predictions.

*F%2
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There is no equally well developed theory for intelligence estimates, for

a number of reasons:

o Intelligence analyses rarely have the kind of all-or-nothing

confirmations that are found in forecasts of rain or snow. For this S

reason, it may be difficult to tell whether an intelligence analysis is

confirmed or unconfirmed.

o Where weather forecasts are repeated hundreds or thousands of 0

times, and thus can develop an adequate statistical basis for evaluation,

intelligence estimates tend to be one-of-a-kind.

o While weather predictions have no effect whatever on the actual

weather, the predictions of intelligence analysts can (and should) lead to

actions which will affect the outcome. If an analyst predicts an enemy

"* attack, the action of preparing for the attack may lead the enemy to

change its plans, falsifying the prediction. This negative feedback effect

may make it difficult to determine whether an intelligence analysis is

right or wrong.

o In any case, little systematic work has been done in reviewing

intelligence methods to determine which methods are most effective. There

have, of course, been major studies of intelligence analysis in limited

critical situations, such as the Pearl Harbor attack, but these studies do

not consider the routine, day-to-day work of the I&W analyst. Without

' evaluation of past work, it is difficult to determine which types of

analysis get the best results.
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An extensive study of I&W analyses, with recommendations for the treatment

of uncertainty, would be required for a full analysis of this problem. A

less ambitious goal would be simply to determine whether there is some

* method, within the capabilities of current DBESa, to indicate the -

". uncertainty or probability of error in the data base.

It should be emphasized that this problem is not the same as the problem

' of maintaining data base integrity, which is essentially a problem for the

DBMS (preventing accidental destruction of data, enurinj that all data

remain accessible, avoiding inconsistencies in redundantly stored data,

etc.) The problem we are considering here is that of uncertainty within

the data items themselves, rather than possible errors in data management.

The goal of the suggested experiments would be to determine whether

uncertainty can be represented effectively within the data base.
N

% F.1.6 Knowledite-Based Systems

Here, as in other paragraphs in this section, it is essential to

concentrate on systems and methods which can actually be used by analysts

working in the field, rather than on purely speculative systems of the

distant future. Very recent results (since 1980) have indicated that AI

"" has come out of the laboratory and into the real world. Al's practical

. importance has been signaled by the extensive commitment of corporations

* like Schlumberger and Texas Instruments to AI approaches in geological

analysis for petroleum exploration, among many other examples.

A Knowledge-Based System (KBS) is essentially a compiler where the

knowledge takes the form of rules or procedures, or a data base system

where the knowledge is introduced as a list of facts. The KBS itself

* simply provides the software for effective access to knowledge. Knowledge

is typically gathered from experts, who describe the heuristics or rules

• "of thumb that they use for arriving at conclusions. Such a system is

sometimes called an "expert system." -
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Some KBSs have been developed for specialized problem areas, such as

medical diagnosis (MYCIN) and speech understanding (HEARSAY). These two

systems have been generalized to permit them to be used with other types

of knowledge. Other systems have been built from the start as the

framework for general purpose KBSs. The Knowledge Representation Language

(KRL) is an example of an approach to rapid development of a KBS, using

expert knowledge as its base.

The line between KBSs and DBMSs is not sharply drawn; in fact, many of the

DBMSs have capabilities which are comparable to those of KBSs. One

direction for research would be to determine which of the well-known KBSs

% 'o -V..!..

* -- MCIN, HEARSAY, etc. -- would be most useful in INW analysis. Such a
study would show the way in which advanced systems might be adapted to the

operational environment.

Another approach would be to ask what facilities, comparable to advanced

AI facilities, now exist in operational DBMSs, which are capable of

handling the large data bases and rapid computation required by I&W

analysts.

What capabilities might be included in a DBMS which would give it the

flexibility and power of an AI system? Here are some examples (including

several suggestions made earlier in this section):

0 Access to multiple data bases in varying formats. A relatively

small I&W center has more than 30 data bases available. At another center,

a recent inventory included more than 100 data bases, some of which are

very large. Each of these collections of data i stored in a different

format, and is accessed in a different way. It should be possible to

simplify access to data bases in different structures and formats. o -

- S-
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0 It should be possible for an analyst, using a single, very

general query, to obtain information from any one of these data bases,

with the system selecting the proper source. Moreover, it should be

possible for one data base system to query another system when information

is required, and combine the data extracted from more than one system to

formulate an appropriate response to a single query.

o At no point should the user be forced to learn a new access

language, or to devise a complex search strategy for obtaining information

when it is needed.

o An essential task of I&W intelligence analysis is the detection

and identification of anomalous events. From the time of Alexander the

Great, military strategy has emphasized the need for surprise -- this is,

for performing precisely those actions for which the adversary is

unprepared. A self-organizing system will be one which rapidly reorganizes

its structure to take account of anomalous events and to reduce the

likelihood of surprise. In addition to responding to time-tested

indicators of potentially significant events, it will locate areas of

emerging interest -- meetings of high-level Soviet scientists, for

example, or an increase in satellite surveillance -- even when these

developments have not been pre-programmed by the analyst as potential

indicators.

o Existing DBMSs are often difficult to use. Briefly-trained

personnel on relatively short assignments cannot be expected to become

computer experts. The use of many systems, however, requires that the

analyst become virtually a computer programmer in order to obtain required

information. An intelligent DBMS should make it possible for the analyst

to enter a query in a simple, easily-learned language. When the analyst

has become familiar with one set of techniques, it should not be necessary

to learn a new accessing language with each new data base, but to continue S

to use the language and techniques which have already been learned.

F2



o The system should anticipate the user's needs. Rather than a

-. simple *yes* or "no" in response to a query, it should be able to provide

the reasoning behind its response; it should be able to justify its

answer,

o It should, moreover, be able to provide near-misses; if the user

asks, "Are there Chinese tanks in Vietnam?," it should be able to reply,

"No, but they're five miles from the border.* Such facilities are now Z.

available only on AI systems with very small data bases. It should be

possible to make them available for very large, complex data bases, like

those encountered in intelligence applications.

o The intelligence community today is becoming increasingly aware

of the need for quality control. Intelligence production is a difficult

job, and the development of more effective techniques requires an

assessment of the results of past intelligence products. Although the

popular press has publicized some of the successes and failures of the

intelligence community, what is required is a careful, day-by-day

assessment of intelligence production, in order to provide the feedback

required for improving intelligence methods. An intelligent DBMS will be

self-assessing. It will provide techniques for reviewing past performance,

comparing earlier predictions and estimates with the actual outcomes, and

locating the areas in which failures have occurred. It will assist in

locating the techniques or indicators which have been successful. It will

learn from past experience. Such systems have long been a goal of AI

research; similar techniques should now be applied to the assessment and

* -: improvement of operational systems for the I&W analyst.

.
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4 o Statistical methods for trend analysis, curve fitting, and other

analytic techniques for the support of I&W have been developed. While many

of these systems are extremely sophisticated, they have also proved to be

difficult to use, particularly when the users have little background in

the statistical methods involved. An intelligent DBMS should make it

possible for a user to indicate a general problem or area of concern, with

the system itself selecting the statistical methods, or other approaches,

which are appropriate for the data. For example, the chi-square statistic

should be used to determine whether the differences among certain

measurements are significant, providing that the sample size is large

enough, and that other constraints upon the data are met. For other

applications, a nonparametric test may be used. But the IW analyst should

not have to be concerned with the subtle differences among the various

statistical measures; the analyst should not even have to recognize that a

statistical measure should be used. The system itself should be capable of

making these choices, based on the characteristics of the data and the

information requirements of the problem at hand. ,

This list represents a selection of the advanced facilities that IW

analysts could be given in a system which incorporates AI techniques, The

I&W DBMS Analysis facility provides an environment in which such systems

can be tested and demonstrated.

F.2 Data Base Machine Exneriments

This section includes two subsections describing possible tests and

demonstrations of data base machines:

o The first set of experiments outlines Remote Terminal Emulation

(RTE) tests for a Data Base Machine (DBM). .

0 The second set uses the I&W DBMS facility for test and

evaluation of a DBM for distributed I&W applications.
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The purpose of this section is to provide concrete illustrations of the

manner in which the I&W DBMS evaluation facility could be applied to

further tests in support of I&W intelligence analysis.

F.2.1 RTE Tests of Data Base Machine

Data base machines have been introduced as potential replacements for

software DBMSs. The purpose of this set of tests is to provide direct

comparisons of the performance of an existing DBM through the use of

benchmark tests developed for evaluating DBMSs.

Data base machines appear capable of offloading the data base management

functions from a general-purpose CPU to a specialized processor, with a

resulting increase in processing efficiency, as measured by such factors

as response time, throughput, costs, and storage efficiency (i.e. disk

space required for a given volume of data, disk I/O requirements for a . -

sequence of accesses, etc.) These advantages may or may not be apparent in

application to I&W intelligence data processing.

Experiments would include testing of a DBM, such as the Britton-Lee

IDM-500, using the I&W DBMS scenarios, monitors, and data bases. The

primary software development would be the adaptation of the scenarios and

data bases for operation on the data base machine.

The I&W DBMS Analysis has provided measures of performance of three DBHMs

against a set of scenarios. The outcome of this analysis is a set of

performance parameters of the DBMSs, establishing a baseline against which

performance of the DBM may be measured. To obtain these performance

measures, the I&N DBMS Analysis has developed scenarios, data bases,

drivers, and other software which can support testing of the DBM. This

effort would use the results of the tests of software DBMSs, together with

software developed for those tests, to determine whether the DBM provides

a significant advantage for I&W data processing.
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The first task would be the design of Remote Terminal Emulation (RIT)

tests of the data base machine, developing software as needed to convert

existing scenarios and data bases into formats required for inputs to the

data base machine. The scenarios should be Identical in structure to those

previously used for testing software DBMSs. The goal of this task is to

-- provide data which are comparable in form to the data obtained from the

earlier tests of software DBMSs.

BTH tests would then be performed, providing performance statistics for -

the DBM. At least the following measures of performance could be obtained:

response times, retrieval times, CPU times, overall (clock) times, number

of disk accesses, disk head movements, and number of I/O requests

processed.

A Live Test Demonstration (LTD) could also be prepared and executed. The

purpose of this test would be to obtain qualitative factors which were not

measured during the RTE, and to provide the basis for a demonstration of

DBM capabilities. Such factors as ease of use, comprehensibility of the

user language, time required for data preparation, and other human and

qualitative factors could then be determined.

A weighting of evaluation factors, to ensure that the most significant

features are given proper emphasis, would be prepared and applied to the

results of the tests. These factors would be compared to identical factors

obtained from the software DBMSs.

F.2.2 Distributed Data Base Machine Evaluation

Recent emphasis on distributed data bases and distributed computer

processing in the Iw environment has raised questions of survivability of

such systems. Traditionally, survivability has required the development of

redundant facilities, at the cost of more than doubling hardware

requirements. Data base machines may provide the basis for a lower-cost

approach by eliminating the need for duplicating general purpose

computers, through the use of specialized backup facilities for data base

systems.
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This project would develop designs for distributed I&W analysis facilities

using offloading capabilities of data base machines for

cost-effeotiveness. Performance tests of a data base machine will be

required to determine design parameters.

The project would include testing of a data base machine, as well as

development of generalized system specifications for a distributed I&W

data system. A detailed simulation employing data bases and procedures

similar to those employed in the IW environment would be required to

determine design parameters.

It would begin with a study of survivability requirements for distributed k",.

data bases in the 1&W environment. At least the following problems would

be characterized and quantified: data volatility, data base size

requirements, site locations, minimum transmission rates, security

*. requirements, cryptographic transmissions, data integrity and consistency

, requirements. A detailed specification of Iw survivability requirements,

as applied to distributed data base systems, would be the first product of

this research.

An initial survivable system design could then be prepared, indicating

those features and performance parameters that would be required to ensure

a stated probability of survival of a I&W distributed data base under

stated conditions of threat. The purpose of this initial design would be -

to identify performance requirements for hardware support for a survivable

system.

A test plan would then be prepared. The IW DBMS scenarios, data bases,

monitors, and other software would be available for the tests. The purpose

of the tests would be to obtain detailed, verified information concerning

hardware performance for use in final system designs.
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Following approval of the test plan, the tests would be oarried out in

acoordance with the plan. Tests might include comparisons of performance

of the DBM against performance of a general purpose computer system, to

determine whether there were gains in performance and improved

oost/performance ratios obtained through the use of the DBM. Problems 0

.- identified during the initial study phase would be specifically addressed

.. and potential solutions would be proposed and documented.

A report, including verified performance data, would then prepared -

indicating the applicability of a DBM to I&W distributed data bases, with -.-

emphasis on provisions for survivability. The report would include a

-* recommendation based on the initial requirements study and on performance

testing, concerning the contribution of specialized data base machines to

* the solution of the I&W survivability problem.

F.3 KnoRledge Based Processor

The purpose of this section is to illustrate the type of research that

might be supported by the I&W DBMS Analysis facility delivered to RADC at
the conclusion of this project. This section will outline the goals and

design constraints that are apparent at this time in the development of a

general Knowledge Based Processor (KBP).

The KEP is intended as an interface between the user and a DBMS. This

means that the commercial DBMS can be employed for storage and retrieval

of data, and for many of the other functions that would ordinarily require

detailed programming. On the other side is the interface with the user,

who enters commands and queries. More importantly, the user suggests rules

for the KBP to use in generating calls to the DBMS. The KBP accepts,

stores, and processes these rules. -- -

F. 3
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In this illustration, the user interface is not a "natural language"

" processor. This design decision is intended to serve two purposes: First,

it relieves the developers of the task of designing and developing a

natural language system, which is peripheral to the goals of DBMS

analysis, extremely large, and quite risky (i.e., it might not work).

Second, there is no convincing evidence that natural language is better,

- within the bounds of the tasks for which the KBP might be used, than a

simple set of codes. The user can learn to use the codes just as quickly,

and with as great a facility, as he or she can learn the constraints and .

-* conventions of any "natural language* processor that can reasonably be

provided. For these two reasons, it will be assumed that the user language

is a fairly simple set of commands, similar to SEQUEL.

" Another design assumption is that a relational data base system will be

used. This assumption is consistent with the recommendation of ORACLE in

the I&W DBMS Analysis.

The KBP would use the scenarios developed for the I&W DBMS, together with

the data bases that support them. In the end, the KBP is intended to be a

generalized structure that would permit the storage and processing of

rules for any type of data base, for any reasonable application; but the

I&W software would provide a wide range of subjects which can be used for

test and demonstration. It seems better to use existing material when the

alternative would be to write new scenarios and data bases for

*_ demonstrations, which would be no more general than the I&W materials.

The following design components, then, would be used to support the KBP:

o Scenarios from the I&W DBMS Analysis. -

o Data bases from I&W, at least for some initial tests. The

general forms (i.e. the TIBS) would be more valuable than the

* data bases themselves, for the purpose of describing what the

KBP would do.

O A DBMS operating under an existing system.
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F.3.1 The Command LantAU"-

The format of the command language is taken to be SEQUEL-like. When the

user types SEQUEL commands like: '-

SELECT S#, STATUS

* FROM S.j

WHERE CITY='PARIS'

The KBP recognizes them as legitimate SEQUEL commands and simply passes

them through to the DBMS without processing. Responses from the DBMS to

the user are also passed through, without processing. In other words, a

user could use the DBMS in tfe normal way, without even knowing that the

KBP functions were there. -.-

Error handling would depend on the command. SEQUEL errors would be handled

by the DBMS, and the KBP would have its own set of error handling

procedures. Obviously, if a KBP command accidentally gets transmitted to

the DBMS, or vice versa, it may be hard for the user to understand what's

gone wrong.

The real work that the KBP does is to generate queries in SEQUEL, which it

submits to the DBMS, and to intercept responses from the DBMS for further

processing.

F.3.2 Implementation Languae

The suggested language for implementation is C. Typically, artificial

Intelligence systems are implemented in some version of LISP, or in a

LISP-based language like PLANNER. However, implementing the KBP in C would

enhance its portability, at the possible expense of its ability to use

existing Al programs.
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What the UBP would do would be to process rules. Specifically, the user

would enter a number of rules, representing "knowledge," over a period of

time. These would be saved, probably by making use of the DBMS to allocate .

and store them like any other data file.

The rules would then be accessed by the KBP, which would retrieve them

from the data base into a temporary file, and use them to perform

specified operations. Typically, this means comparing data items against

each of the rules, determining whether they match the elements of the

left-hand side of the rule, and carrying out the designated operation if

there is a match.

For example, suppose that a rule states: "If there are troop maneuvers

when the commander is present on the battlefield, there is a high

likelihood of attack." This rule generates a query to the data base,

asking for the location of the commander whenever a troop maneuver is

reported. If the commander's location is sufficiently close to the

maneuver, a potential alarm is generated. The analyst then has the

opportunity to review the potential alarm.

One problem will be to determine when to attempt the search. Clearly, once

the KBP has generated a search for a specific item in the antecedent (the

left-hand side) of the rule, there is no need to search for the same item MI"

again. It should not keep searching repeatedly through the same data. The

search should be performed only when it is needed.

This suggests the need for demons that watch over new entries to the data

base. A demon is a mask or matcher, which is applied to the stream of data

entering the data base. When a data record is matched, a procedure is

initiated, which performs some pre-specified job. Typically, the job would

.F..,
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be' to carry out an additional search of the data base, to compare the

results with results obtained by some other demon, to send a message to

the terminal, or to do whatever else has been specified by the rule.

F.3.4 Data Structures ...
.-.-. .

The data structure suggested for this implementation is not the usual

network structure used by Al systems. Instead, a relational data base is

used. This should mean a far less complex structure, and probably a less

fragile one, than those usually used. The data bases that I&W analysts

will be working with are more volatile than typical AI data bases.

Semantic nets are frequently used as a means of representing relationships

and dependencies among data items in typical knowledge representation
schemes. If a relational structure is to be used there should probably be

some way of showing hierarchical and network structures, if the system is

to be built on traditional AI procedures.

F.3.5 Demonstration

For an effective demonstration, there must be a set of rules for the

system to exercise. Perhaps 100 rules will be needed for an initial

demonstration. They might be obtained by tracing through the scenarios and

identifying the reasoning processes that are used by the analysts in the

scenarios. A place to start would be the Libyan scenario described in

Section 7.0, which contains several examples of the analyst' s reasoning.

The KBP described in this section illustrates the way in which the test

facility developed for the I&W DBMS Analysis may be used to support test, _.

analysis, evaluation, and advanced research in support of intelligence :."-

analysts.

F-35

% .%.

~°. A



* ~ ~~~ .... -. .1011-. . - -

MISSION
* Of

Row~ Air Development Center
RAVC piana and executu~ teseatch, dev~cfc'rment, tant and
zetected acqw.,iLtion ptgtm bi supott c~Command, Conttc'2

* Ccmmrun-.catons and Inteifigence W31) actviLti.s. TehniLcat
and enq.ineeting .suppot~t wa~thn a'te" o tchi'ca co'mpetence
ih p'toided to ESP) Pt~o9!ta1 064ice (POs) and othec't ESV

* e~ements. The p'tinc4,o. technicaf mi~ssicn atea ate
communicationz, etecttocma9 net. c guidatnce and cc'nttcZ, sut
ve.Ztance oj qtound and ac.,o-space objects, itcC1iq.-nce data
coU ection and handling, -bjowua~o n sys~ tcn technceogy
iono~sphetic puopagation, 5c-lid state sciekiccs, rncctvwwa'

physcz and etect~onic tctabZ~ty, maintainabit1,tq and
* ccmpatibiLtq.



IiVi;
I~ A

o4

v-.

IV~

144 'AIF

ILI

14 
I

~~.14

* L ow

*;'V44 -

C'.


